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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a silver salt photothermographic dry imaging material having high image 
quality and less liable to stain after continuous development and to provide an image recording method for the 
imaging material. 

SOLUTION: In the silver salt photothermographic dry imaging material having at least a photosensitive layer and 
an electrically conductive layer on the base, the photosensitive layer contains at least a photosensitive emulsion 
containing organic silver salt grains, photosensitive silver halide grains and a solvent, a reducing agent and a 
binder having 80-1 10° C Tg (glass transition temperature), the electrically conductive layer contains a metal 
oxide and the amount of a surfactant on the electrically conductive layer side on the base is <30 mg/m2. 
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S«*;l/*y»fc©#yv-KjiS4fi!c1*©«ia7iS«g 
f*k fiWAtf, 7;PrbF^ (*;l-A7;bxt h\ 7-th 

m 1f'Jf;l* glii, 3, 

<Dffl&&rciffifc mm. 3- (2-*;i/^>x^ 

;W -4-t:KD+^^f L ;l/-4-f-77y>-2-f- 
^-X Rt>*3 4 -^77y 2 
-**:/*0®!S75SaKk ^5^7-;k 1^57- 
;k 7v7-;K 1, 2, 4-f7 , /-;l'MlH-f 
h97-;K 3-757-5-^^-7;^^-- l, 2, 
4 - h y 77-;l/&aX7Xh y 7V-;UfrSW?Sft 

□•9-y f-;l/7;l/ K*->A«©««, RXftJlft?? 

IS, 77+v ? ^^|gStJ?7x7 y J/MWqiMf&ti*. 

«i«*** , r*±T?»* l < , mm 2 mu±mm 
mm&mic®'r*y®m*m&LTmm?z£ ttmt 

[0066] ^mmmt^mt, jm^mt^mt, m 
t smmt z <t&to*m&t § c t tc «t o ft e n s *v 

Erl^ffi, ffiS^ffi, ^)B#rI^ «pW¥9- 1 2 7 6 
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[0 0 6 7] *»Bfcffl^&n«W«**#>'»«tt 
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* n£Aft£ 

(2) *$ry-;H 5ml 4: 4 mo l/LJfi»3ml* 

in** l #HiB3StfHM-* 

(3) f7D> (R) HfifcSfcAtU 6 0»i'J777 

^x-ra 

( 4 ) ft£P&, H»SJ«©±fr 5 * # / - ;U 5 m 1 KhW 
% (20) 

(5) mznrcfcfom*WM^?-frxmmz> am* 

10 f-fl 10 0ml, 7k 7 0 m 1 *Sn*.T#*ffllfclJ* 2 @ff 
9) 

(6) #ST'3 0»FIS2Kit5 

(7) 1 Om 1 ^X75X3fcrtSWPPt LT^VXT 
^hn^fgi&SrlmlAftS (^yX7>hny|tilO 
Omgfch/l/x^tejgjgu h;l/xy?l OOralf^ 

(8) MH*h)lX->fc®frLT (7) ©><X77X3 



surra., 

[0 0 6 8] C^«B*;l/#>MIOJE«) 
( l ) iftgti l o m g (flftsttftfreanrrs i: »ttiij 

HLfcfCfi) *IH!tef«U 2 0 0ml-7-X§y77X* 

( 9 ) TK9»E*ftfc T G C «l£*fT 5 
SB: HP- 5 8 9 0+HP-^5Xf->3> 

#5A:HP-1 30mX0. 32mmX0. 25/im(HP§|) 
axn : 2 5 0°C 
&tti#§ : 2 8 0°C 

: 2 5 0°C-£ 
**'J7#X : He 
'vy HE : 8 0 k P a 

(1) H!B8l2 0mg*IES8fcft*U 2 0 0ml -fX 
i77X3CAn, ^^7-/1/ 1 Om 1 «D^.t 1 »fl 30 

mwmm^vs o cmmi* /p# ymm m £ n § ) 

(2) ^ft£3j®LT, 5^2 0 0ml7"X^75X 
5) 

(3) **/-;H 5ml £ 4 mo l/LJfi»3ml£ 



( 5 ) ^5 n^siiSjft fczK 60mi, mm^)i 6 0 m 

(6) Sfflfcxf-/WI*ftHU 3 0#|tgj|2E«i*S 

(7) 1 0ml(D^X77Xa(c^yX7yFnyg$ 
(rtSBWP : It l 0 Omgco^yXr^bDy^Ml/x 

f»U 1 0 Om lfc^SLfcfcO) 1 m 1 £An 



(4) f7Dy 
-y^x-rs 



(R) «H*»E£A*U 6 0»HU77 



(8) (6) 



£h/l/xyT*r§frLT, 



(7) co^xx^ 



(9) 



-rmmfe&mcx g c ws&fcfxs 

gfi : HP- 5 8 9 0+HP-y$Xf->3> 

#9A:HP-1 30mX0. 32mmx0. 2 5/im(HPS!) 
SAP : 2 5 0 °C 
&EiSg§ : 2 8 0°C 
*--?y : 2 5 0°C-£ 
**V7#X ■ He 
FEE : 8 0 k P a 
it&tf 9 0-9 8 %?$5C 
, igny b^XhOillHiSrffM 



[0 0 6 9] #arcfc«3£*ffl*fia*©J&ttaM£ffl 



50 



Jt3^W±©¥«tt«««a«[?T?, ^ ®7»i% 
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(SBfi)tfl. l«-h, 10. 0*»Tf*S|tt?3W9F* 
U\ KfcffS U*MKJt*tt 1 . 1W±5. 0 

[0 0 7 0] £fc, *^tC*3^T, 7X^*Mttf3 

»?3^#«attCtt?ffl»© 6 0 %W±« 3 c i: 10 
#£L<, L < tt 7 0 %W±T?fc !K WrfcffS 

[0 0 7 1] *^{Cfet/>T, 7X^^ hj£#3 W±© 
¥S«tt?fctt, «&fc£S©I& Tia3T?asns^ 
fcfc^X^Mt (AR£P»ST) 3 «±©tfc?T»* 

-So 

[0 0 7 2] AR=ffiS (fim) (|im) 

■ess. 7x^hJt^ffiiaifsfc, wififffi 20 

©T\ ±EE*©«Htfff£ U\ 

[0073] mmt?©&s«iiii£r«ic». ^» 

fc#»U 3tt£!*?litttt («*tf, B#*m 2 
000FXSL ffi£fg^5 0 0 0{g) te<fc9 % ¥JtttK 

*fri\ %m*mit?z>* ¥mm*$.it> x 30 

SftHflWW^hfcffl^TIMi (Rffl^g) £3 0 0 
[0 0 7 4] WaMi?©/P££3<#>3{;:tt, TIBfc 

[0 0 7 5] Jf> $ttft±teSWS*tifc«)tttJI*J8 

^^nc^^^y^i-^y^m^rm^o. i~o. 

2 ;tm©iffl»«fr*flF«"r*. tt»*nfciSS«fi-* % 40 

ffll^T, 5, 0 0 0-4 0, 0 0 0tefcTHB£»«£ffi 
SU H«i7Y/W», CCD 

[0 0 7 6] *-#S/|lfcLTM\ im>3nj;*x 
*;l/A/<-;l/^W««ifc^Sn/'ct>©«ffiffl , r* c i: 50 
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ym&Omtf& U\ T E MCiDllfft LTfi 
80~4 0 0 kVsbW$L<, Wr£#$ I, < tt 8 0-2 
0 0kVf£§o 

[0 o 7 7] *©flk tt^tKMnRSS&tfim^l! 

& (^#) =&^n-rn#%tc-r5c i:*<T*t5o 
[0078] aaaffi#fcffi»*nfeT emim, m 

®lft*'P%;< fcfc 1 0 2 4IIx 1 0 2 4Bi& ff* 
L<tt2 0 4 8®^x 2 0 4 8H*W±teiW!IU 3> 

8i*ff3fc*fctt, 7wvW*£f2IISttfc7^n$nii8 
WSU^, ^©f£> tXf^A^MU 2ffifb 

[0 0 7 9] asfc, WMSlfOftWOT 

WBIIIfffcatMRMfil©/ W >^-*JSjSPTffift^flKS 

feiB<f*ifcJtK &MNSi, ±a*RI**5la|»!5jg-r. 
ftfe, C©Igtt-fe-79>r hTK^SfrtS. M^Ts 
mSB^^SSVO. 0 1 SfcMEK (^ 

-&ftfc<fc *)SB7kfb*nfc#u xf-u^f U7^ u- h 
[0 0 8 0] te?^fllttsnfe7-f KS^^S 

gfCT7-f ;l/Affi£ttLT3 0° <Dftfi*>5ffS3nm 
©P t -Cfcm^e-Afc^OmMtfLfc&fSgSfc^ 

[oo8i] mum 

f^iaaj (AH) ^n^n^fc-rsct^ts. 
[0082] fffliLfettWi, wnts^a^aw^ffifli 

H OKTFE-SEMfcfSrr) ^^TJallff2~4 
k VfCT5 0 0 0-2 0 0 0 0 teteT 2 «*SSI 
L, 5i^*fS^^'N©iH^«#^fT5o 

[0 0 8 3] ±iB«yi©fc«>fctt, w^swa*^*^ 

LTffiiiRlt^SB^fflV^©^^iJT^S*\ ^7 
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m^^^i-mx^j^jmmm^L, yx-rv y 

[0 0 8 4] BMjft$SH*fc£»£nfciii«ttx iB« i & 
1 0 2 4IIX 1 0 2 4H3R, #3:L<tt 
2 0 4 8mm* 2 0 4 8H*fi(±lC$H!¥U 

[0 0 8 5] ±f2fe«©®^Ma©¥Jii:LT{i, S 
•f, fcXh?5A£ftSL2ffi{tfflSUC«}:oT. 7X^ 

&®?©«*§ (MX 1 NG) Rtftt?0«/.MB 
(WIDTH) *4>ft< fcfc 1 0 0 OfflOffi^fcBULT 

©«*ffi*i/^. le^oa/hfttttis^t^s-ra 2* 

[0 0 8 6] 20 
tfttJ:b^= (MX LNG) t (WIDTH) 
* ©SL IH8S nfe^»?fc § §ttti:k^©TO@£ 

IE) RtftHUS© 2 *7£0>t* *©MiE*+»tff 5 c: i: 

X (DUL P) #SST?fc»K 0. 1~0. 3/zm©f£ 

L<, UttWfcttttSO. 2 1 flftp 30 

I1M0. 0 0 2 9 (imt^07 bffX^m-e&Zo 

[0087] mm&M&WKDmmi*, rmtp&m mm 

bnttMl uz€x-III*mMf&n*o 
[0 0 8 8] tfflEJ^£«rs$&«tttt?^S£^ 

[0 0 8 9] *?S91fcffiS¥&ttmififfft?tt£3ll<: 
SCWSUs ±E J 5Mt#ttfctt7y*-£k 7n 

[0 0 9 0] Sfe, ±f2;><7 i V73»fcLTf*, 

;P5;K aSMtf-^S/k J8»#-;l^5;WioC«i5;l/ 50 
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[0 0 9 1] ^xV7^»c^ffl$n§-tr^5>y^X 
lf-Xtffl^6nS"b75 7 LTtt, 09*l& A 
I2O3, BaTi03, SrTiOi, MgO> Z r (X 
BeCk Cr 2 0j, S i O2, S iOa-AhOa, Cr 
2 0 3 -MgO> MgO-CaO, MgO-C, MgO- 
A 1 2 0 3 (Xl£*;l/) , S i C, T i Oiy K 2 (X N a 
2 (X Ba(X Pb(X B2O3, SrTiOa (^*>i£ 
Xhn>7^7A) , BeAhOu Y3 A 1 5 0 12 N Z r 

02- Y2O3 (i#ftS>/l/3x7) , 3Be0-Ah0 

3- 6 s i 02 (£j&r*9;UF) , c c^^-v^y 

K) , S i.O-nHaO, ?vtimm. -^yhU^Afi 

3x7, y*;l/n-73Slk7;l'5f- (Cft^y;l/3X7£ 
#Wr5-b-7 5-y^X^TfCfeV^T^3X7iiBS 

[0092] ^wtffis^sttwaffiias^^^afc-r 

[0 0 9 3] ±E5HR*fr5IR, /Wy^-WKtt^rtl 

ig&ra© 0 . i~io %^ip-r 5 c tjb^s l < » ^ 

«iMR*»6*iM!J[«ji LTMS*' 5 4 5 , C*±EI64^C 

^tti, 2 9. 4 2-9 8. 0 6MP a, SfElnlifcli 2 
@W±*<»*H/\ ^r-f7^»**»»¥©fc 

[0094] $rc, *«wfc«*a»t*r»ti:*v»T»s 

MT'H^Lfc^ 0. 0 2 5 nm*.fficDt9L&WffiZ 
7 0%J^±T\ ^O, 0. 2 /im 2 j-X±cO^Bffl%^ 

rtt?©l JW««8^?©*lSl»iiffll© 1 0 %«T 
J»ttSHUW**ft LT4* fe ©"P* So £ © <fc 3 

[0095] c<D&?mm%t%mytmimzim 
u^s^y-yjfMB#©rg^mi^rciiBui2v-ytm 



39 

mat*?* 7K®.m% rcimEt^i-^^fm-e^m 
i~io %mutz> z t, tfrmfrttftwrnTz-etDU 

[0096] ±.mmm<D&5K%fe<Dumwmmz%t 
%mmmmt?-<Dm>wm<»±&&mmz&®%m^m io 
it, ±mam<D¥-mm&?(D¥%mz**tb2>®m~iz 
MLrcDtmrniz, tem (mmm^mmM) 

co o 9 7] cm.KMMLrc^mmm&v-t'DowL? 
t^Lx^mu &%L?omm. (area) *m 

2>o mmicLX'P%< £:£> 1, 0 0 01, $?3;L<& 

2, o o om<Dm.?te^xmm%:$.)sb. znztiic-o 

^X, A : 0. 0 2 5 /im 2 *$t> B : 0. 0 2 5 (in\ 
J^-hO. 2/im 2 *^ C : 0. 2 /i m 2 J-X±© 3 -D<Dffi 20 

n^vmrntD 1 o %^T^?sfc-rt©-efe§ii tt>w% 

[0 0 9 8] #?PJM§#a§iM>m;L 
-e&3cli:#SF;£L<, Uvai#iS(g£ LTfi 1 ~ 
3 0 %X3b D , c <DfBH<D#^iia?{i:-r S c i: fcJ: 

[0099] m^it= m.m<Dmmm) / mm 
w-t%m) x i o o 

±m$m<D^mm^(Dw-mm (.mn^m ito. o 1 

~0. 2 fim£Wf:L<, M^$fSL<{i, 0. 02- 

o. is /im-e&Sc tojmi (mmm t 
it, m?mmmxmmzft%m*<Dm?mtmL^mm 

[oioo] *fflBic&^ximytttm<D$:mm<*fc 

W-Lxmymm m 2 mr^ o. 5-2. 2 g T^sc 40 

[0101] (/\Dyy{fcffi) *«w»ci8tt*a{}ttt/N 

£ «ttt; nd y y \mm- tit, Any > {buncos 

^(DVtntLxx&mc, %rzit, AaM9fcWHb*« 
^g H a B p«3^fc{±|g 1 i^ffi{c*3^r^afb¥^b^igii 
[0102] *»wfcffli"»6ti*/Nnyy{k«K[ ; ?i# so 
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P. G 1 a f k i d e s^C himie e t P 
hysique Photographique (Pa 
ulMontel ttffl, 1 9 6 7 50 , G. F. Duf 
f i nf Photographic Emulsio 
n Chemistry (The Focal Pre 
s st 1 9 6 6£) , V. 1. Zelikman e 
t a 1 If M aking and Coating P 
hotographic Emulsion (The 
Focal PressWv 1 9 6 430 3lcKtt£ft 

fttb<Dm&#mv>^-fftttm^xi>&^t>\ ±fs^m<o 

ram tmmtm, mm, %mm, mm<o^ 
[0103] ft?mmmi%. ^wfyimmm- 

t®.?i&mzttMLxnoi3&x*t>^\ tsmeot^ 

Rr»ttMD fymi^i-yymm^x^-. mmicm 
D-;vjnfe p a g , P mcorx^m^mmt^m^ 

m<z txmm<DWfyitm&i*'mz tttxz 

[0104] ^lOAnyyftlli IMIlce 

0. 2/imfilTs J;0»$L<ii0. 0l~0. 17^ 
nu WffcO. 0 2~0. 14(imff!fSU>, ClT'^ 

om.=?*MXt&s Auyy(t»^M§^tt 

fi?Ol<DS?tt^. Hit, /NnywU8tt?3WS 
[0 1.05] ^^(cfe^T, Mny^bSIS^oa? 
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$L<tt 1 5%WTT?fc3o 

[0106] tt?^x©«tt««%=«iaowpai« 

/SHWSfitx 1 0 0 

ffiteS?, ¥««tt^ tfttlfr?, fftttfr?* S^rtf^ 
fc, M Affitt, l 4®ft, fltt^ny'ywi 

[0107] viRwwyyftmi&ttm^&mGtQ 3 ? 

i§7X^FifcM:, »SL<ttl. 5-10 0, ckDfc? 10 

$L<ti2~5 0tf<J:l/\ cn&ttSfcSfttfSS, 2 6 
4, 3 3 7^, |rI^5, 3 1 4, 7 9 8f» HIH5, 3 
2 0, 9 5 8Wcffiit£*iT*D, 8»fc:lWO¥* 

[0 10 8] MDy>fl^lK?fl^ffii<DS#fcO^T«: 

©KitEJ&fcfc^T, A$ CBS) MMt£*tf Sftfttt 
5CWSU\ mtf, [1 0 03 

wfvitjm&n&mfc&^T (100) 

f J^iS^ C tW* L<v 21 Offl^tf 5 0 %&± > Jg 
fcti 7 0 %&±, ftfc 8 0 %«±T?fcS C tWI L 
V\, ft*, [10 0] E©J:b^t±, it^fe^ 

©(RfcfcfeW-S [!11)K [10 0] EilOKffft 
#1t*f!lJBL;fcT. Tani, J. Imaging S 
ci. , 2 9, 165 (198 5 39 fc«fc0*»SCi: 30 

[0109] *sicffli^n5ADy>ftii?i^ 

[0 1 10] *JSWtefeu>Tffi#»tf7?->H\ ¥*3 
#7M57jWT©fc©T*&D, ff$L<»2 0 0 0~4 
0000, MfC(i5 0 0 0-2-5 0 OOfMo ^?7f 

SC^ttS. 40 

[0111] fg^fi-tfv^yfi, amffl^?>ns¥t§ 
*im?LxmmftMLrc9, m&rd,t7b*>vm\\z.xm 

[Oil 2] J ^ffM^O^«<DSgti5K«%J-XT^ 
&?3:L<, 0. 05-3. 0HS%©fll»fiTfff3©» < 

[oi 13] *»wtefflu^6ns^ny>{fc«e?tt, 50 
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[0 114] HRa 

YO (CH 2 CH 2 0) . (CH (CHi) CH 2 0) , (C 
H2CH2O) n Y 

3*, YttTkJRIS^ -SOsM, gfctt-CO-B- 
C0 0M**U M«7j<igfi?, 7;l/*U4feJRJB?, 7 

5 0^, p B 1 - 1 0 0 

[0115] ±E©-iffiT*a*n** | jx^u>** 

k>, ®mLw?z m&vm Lament & mmm t 
Lxw£L<m^nxzrct><Dx&'o, rmmtLx 
m^zmmit, 0vx.fcmiwB 44-9497 ^kkk;* 
nr ^ s o ±m-M$.xmznz> # x?- u y**i/ f 

[0116] ±EHfta"rasn*ft**H:«fcWLr 

0. oi-o. 1 Ha%"pffl^s 0 

[0117] ±e— iiKCTa«ns#';xf-i/>**s/ 

Fifc^*tt«»rt»fc#ft tr^ntf «fc < , mmim<o 

v-T F7j<^gL<{±M^©7j<mMt0. 0 1-2. 0 
■ft L»S©*WS L < , HtcffS L < I* 7 0 %W±fCM 

[0 1 18] ft*, ^ffMBf OSSti 5 - 6 Ot, »$ 
U< i± 1 5~5 0 o C^^, -^©jgjS^feoTfe, # 

ji/^-y (mar. w&gMttttoiBAtf 2 5°ct% 
[0119] w&mm^%mm<mwM$/^'( F7k 

0. 0 1-2. St/lz/LOfiaaW-pffifflStlSO^ 
^^O^^XO^iPjiStt, SiS?Si 
LSfcOl. 5X10" 3 ~3. 0X10"' Wt>*W 
IL<, ®C0SL<tt3. 0X10" 3 ~8. 0X10 

[0 1 2 0] 89£jftl$0pH(il. 7~10OKHfcR 
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#££tfS;fci&#$L<«:pH2~6-e&So $7c> 
J^fiJcBfOp B r ttO. 05-3. 0, »IL<lil. 0 
~2. 5, HfcffSl/<ttl. 5-2. 0"t?*S«, 

[0121] *»wtflR*/\nyyft«fi ; fttv^a* 
[0122] *«wic«*MpyyftJBS?H:^«>n« 

u^, isa^n i , 447, 45 A^mmKmm 

[oi2 3] sfe, ^flBUJfifc/Npy^^b^*^ 
tt?*«« , r*ci:femnf**. bps, ^sbmmzft 20 

fc*r«8ifi©igfc fe L < S feti^SHfiifi*^ 

[0 12 4] /\ury{Jdffil8]S»tLXti.s »nd 

^©FJ^kloiATfi^BlffF^, 0 0 9, 0 
39^, raS3. 4 5 7, 0 7 5§, Ie]!g4, 0 0 3, 
7 4 9§, £B9#fF§i 1 . 4 9 8, 9 5 6 ^S-fEfiMKR 30 
tff^Bg 5 3-2 7 0 2 7^, |e) 5 3 - 2 5 4 2 0^§& 

/l/Ty^-^A^PV^ b\ -fef-;l/x^^>c^7j/ 
t-^A^p^H, hU^^l/^y^I/T^-^A 
^ , PVW > K©«fc3ft*-'>AM7^KS, W*tf3-F 
7*;l/A, 7p^7*;I/A, raUfbi^fft, 2-7pA- 
2 -^^;i/^P/^^©MPyyfb^{b7j<m n-7 
pAIMM'SK, N-7pA72;W5F, N-7p 
A7-fch75 F#©N-MPyXb-&tk ^©fWJx. 40 
If, *fbhU7x-;U^f-;P, &{bFU7xx;M?- 
;K 2-7PAx^r/-;K -77 pp 

^y^xyy^feSo c©«k3fc, Mpyxt$g£ 
t / \ n y y-r * y t osztc «t d *f«§Bis* 
©as©-33s fct±^su*/NP y ytmicg&r zctic 

fyitm^mmmco-^^y^-^a ytzctx 
W&LTc/su'fyttmLtt&m lt t, «t l\ 
[0 12 5] Ctl5©/NPy>fb«!K?tt, BU34W«L 
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Mpyyfbaest?^ *««fiit/nc»Lo. oo 

1-0. 7^r;K &%L<1±0. 03-0. 5Mffl 
f &©#$?£ Lia 0 

[0 12 6] (K-><7h) *«Wfcffl^6ti*^ny 
XUHKtt, 7C^^^©6~1 lK(cJHr«S^ 
lO^^^ttScii^fSL^. ±IB©&JBfcL 
"Hi* W, Fe, Co, Ni, Cu> Ru, Rh, P 
ck Re, Os, I r, Pt, AujW£U\ 

441 ais-et.iBiffl*s^a:sa©*Ji«ift*2aw±«f 
fflLTtcfcv\ ctit>(D&m'(*y&&mM* ; t<D&& 
> np y yitmcmx l x t £ w &jb*3# $ r C f 

-<^>©^TvNPyyfbSgfC#AT*t5 0 ff$U>« 

¥ti£ l t/Wdtfl, 1 x l o" 9 - 1 x l o" 2 

t<, 1 x l o' 8 -1 x l o" 4 *«J:9»$U\ #»IJ§ 

[0 12 7] -« [MLe] ' 

LimtiLtt&L. m{±0s 2-, 3- 

*y. mm^ty) > ~>7^h\ 3/7*- k 

77- K •fel^/v'77-h, r^Pi/77-hs 7 V 
FRtf73©&Efi^ -ho^K ft-hny;l/f 
*W5tU #£LOi7n s xhPS^Rtf^xl- 

?©-o3=fc{iro££465Cfc*Wi:U\ LttW- 

[0128] ztit><D&m<D-r*y£rcimfoj*y% 
^s, «ias»«©©ieT?»4n'rs©AWSL 

LTti, »|Hlk:«oT5MWLTjSanUTfeJ:<, adV 

9863-2 96 03^ ^¥2-3 0 6 2 3 6^ H 
3-167545^, (W|4-76534^, |Q 6 - 1 1 
0 146^ IrF 5 — 2 7 3 6 8 3^£|E®£ftTV5 

[0129] iin6©^sfb^»i, 7k*s^ttasa 
^mmm c&mi. 7;up-m x-rm yyp 

-Jim* "rhym, xxf;H, 75 KS) te»IBLT 

rnn-r&ctwx'%&t>\ Mm. ^afb^ti©^*© 

7j<m?St L < tt&H<b£«lfc N a C K K C 1 £-*S 
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7k®mt Lxmtu u 3 mmfeois&'zwrvit 

< it&mit-svntNa ci, k c i t^-m^mmbrc 

\i\ n?mmicmu-?z>maz, m. : mfm&*rcitws io 
aiMm l < imTmrdtit^mmi^mm 

[0130] mmwMLtcmm.7su^y\twm.^ty- 

[0 13 1] mXV 7va?ylt&Vn&*7VM±M, 

m mmLM) <D^(Dw.mtr^m^mt^u^y 
itm, *>i#yMMRzfmimitf£mfc-s%i£nT^2> 

mm a & 9 -eft < msm<ow?&%&*imt%ttib 
comm<Dti 7 y KitRffBfl^ftfiMw^-e* «. 
safety *ru«ofiesatfs«*«i*«-r535santffi 

mmm^^mit^amm^mu^mt 30 

^ttRifliaM»^tt±©iaiiHT?*t> /to 
[0132] *«wo«JieH»teffl^5n**r 

£X7x7-;l/^-'f>X;l/*>'7S K7x7-;HIS 
©<fc5ft7o Yy*^tcWmftm^t>ftZ^%v> 

x\ cftt><D7mtt?\zm< c t)V-e#«isiai*«4 

tiTt^iiWIU^ ^©^{b14$M?i:LT, 40 

[0 13 3] tot, Cftt><Dmm*^?%it£V!jX'& 
ftffl,\b>ftS{b£%T?fe<fc^*\ 6ft** 



#PJ2 0 0 2-3 2 8 4 4 3 
46 

«7y-9S>*/l/tf#$U\> *»3^*«M6**L, fro 

[0 13 4] Sfc, cn507'J— 7i?tul*H£tZ 
J& L^JSSttftr «K?E»*l«IBI»IMI , T?**ffiOfilEtt* 
ItfS <£>©#$?£ U\ 

[0 13 5] CftS©fb*»©ft*«ftfc©fcl/rWT 



fc#sifse-r5^-/y;Wfci 



3-Kx7-Mb£*& 



[0 13 6] lf-f5^/U;Wk^*fcbTttWT©H 

sen c* oasn*fe©*«wf 6n*. 

[0 13 7] 

Wbi 4] 

[13 



R2 R 2 ' 



N 



[0 13 8] Sff> R>, Ra&tfRa (RHSfcfiffiS 

ftS) ©**tt7/l/*/l>a (0!*t£, x^;k 
'v^W , 7;i/^-;i/S (#lx.&\ t£-/W 7>; 
;V) x 7)ln*i/m (M%-lf* thf-is* xh*~>, * 
tmttis) , 7»J-;VS (flIAtfs 7i-/K -J-7 

7i-;W) , 7->;l/S 7-fef- 
;k 7ntf*-;k 7f-U;k /*l/U;W > 7;l/7*- 
;1>S (00*. if* ^f L ;l/X;l/7*-;K 7i^;l/X;l'7* 
-;W , 7->;l/757S, X;b7*^;l/757S, 7-> 
;l/**^S (Px.(±\ 7-feh*-X , 
#^^>;l/S, ^7/g, X;l/7*SRD-'75/S ; &^ 
fo Cti6©rtx J:D»®ft®^S«7';-;l/3!£, 7>l 
^-;l/SRtfS/77S"e**« 
[0 13 9] ±Eoe^5^/U;Wk*«tt*BM*M : JB 
3, 7 3 4, 7 3 3 ^RtfgBttttS 1 , 2 7 1, 17 

[0 14 0] 

[{bi 5] 




[0 14 1] 
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[0142] mrc mmKtffm^it^nst ltjkt©- 

[2] T?^SnS3-K-*A{t£&*£tf*Cfc 30 

[0 14 3] 
[ftl 7] 
-«St C2] 



[0 14 4] , 5, 6$fc«7M31^^-r 

7;l/*/l/S (fJx(f, xf-;K 'v^S' 

M ^ 7/1/7-/1/S 7VM , 7;P 

n^fS 



40 



50 US 



x 7U-;1/S (0Uti\ 7i-;K 77*;k HJ 

7^;l/f-*) , 7U-;Uf-*S 7 
ir;i/ft) , 7S/;l>g (0!ia.fcf* 7-te^k 7ntf* 

7f-'J/k /SbU/l/) , x;l/7*-/l/3 
tf, **7l/Xrt/7*-;k 7x^;i/X;U7*-;U) > 7 
i/;l/75/g^ 7;l/7*-;U75yS, 7is)\>**^m 

& i/7/S, 7;l>7*g&tf7$/g£*rfo ens 
®5^«t»)»5S&B»Stt7y-;l/S, 7;^r-)imR 
D % >7/ST*fe5 0 

[0 14 5] R 4 «:7-fef— K ^>7x-K hU7 

£j*f 0 WttO$fc«l£&f. 
[0 14 6] X"ti7r,^7l4^^->T*350s 
mtLXlt, CHsC0«\ C H3 S Os " RXf P F » " 

[0 14 7] R 3 #x;l/7*g$fc&#;l/#*^;l/g<D 

[0 14 8] &*5, R\ R* RZfR 3 (D®ftfrl*E.MC 
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[0 14 9] 

Ubi 8] 




[0 15 0] Sf, 

ttiJIB-lRS (2] 



©fb£ 



10 



20 



30 



R\ R\ R\ R\ XRtfwm 
(-CH=) *«L^>*y«*»riW*^ £fcf±^ 

jdis? (-n=) **Ltrus?>«*»jaws. 

[0 1 5 1] ±CO3-K-^Afb^*H:0r g. Sy 
n. , 19 6 1 Rtf' F i e s e r HA d v a n c e d 
Organic Chemistry" (Reinh 

old. n. y. , 19 6 1) icmmznr^zmmjj 

[o i 52] ±ie©-« en [2] -essns 
fk^ttoSjbnStto. ooi~o. i*/i//m\ #* 

L<fi* 0. 00 5-0. OS^lz/m'-CfeSo & 
T't§2>\ 3S7c8!l©ififlSfc:£*iS-£S £ fctfff* U\ 

[0153] (#y/Nnyy{fc^wR*^yi»iaRi, a 

[0154] cn5©igtt/Npy>'«?«flfeis , r*fl:* 
fovMfcmtLxit, uTicmifz-ma. [4] 

[0 15 5] 
[{bl 9] 

-MA [4] 



Q-Y— C-X, 
1 z 

X 3 



[0 15 6] 5£fk QttT'J-^SSfett'Nf-nJiS* 
*7/l/g, 7)ln*i/1tul#=.)im, 7V-rl**is*}l 

< fcfe-oti/NPyyjs^-efeSo Y(i-c (=0) 
-so-*feii-so ! -**-r 0 50 



40 
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[0 15 7] Qt»H*tlSTU-;VS{4, #I8*fetttt 
8l7tVTt>J:<, »SL<{±K*a6~3 0©#ai* 

[0 15 8] Q-e««nS^rnJBStt, N, 0S/£tt 

<tt*ffifo©'vrpjgST*&»)x cnewtfeoT 

[0 15 9] -Nrn^S^LT§fSL<(i, HftOR*# 

tT^Tt>«tt'»5~6fi©^fla!fti'Nrnais-e*o, * 

D »S L < tt*B£SS*WLtVT & «fc^ 5-6 ®©^# 

lt^t t>«k^ 5 - 6 mn^mwrsy- ummx* 

% m L T t> <fc ^ 5 - 6 ac^SBi'Nr POST'S 
§0 £©<fc5'*^rP«Ste:l5ttS^TP3ili:l/tffl s $ 
LOi, -f5*V-;l/, tf5V-;k tfy~7x if US 
£^7>\ tfU^X hU7 % /-;l/» hV7i? 

x -Y7F-/K -r>^v"-;K f-7*J7V- 

;K **1^77*/-/k 7*^77, ^7f- 

U^X */*t'JX *tyj^, WJX 7r 
'Jv-'X 7*'J-7>\ 7it^ho'J>, 7it->*X 
fh7^/-;K *7V-)W ^7X^5 

^7X^77-;k ^ 

ys^/-;k tfy-77, ^')5->"x tr^y, tru 

^77, h'J7 x /-;K hU7v ; X 97V7V-)V, 
**W7 x /—fa 7*7'77, *7?-Vi? 

X */*t'JX tt'/'jy, -WJX 
-;K f-7V-;k ^XYS^V- 
;k ^7X**+ry-/k ^7X^7y-/k rh^lf 

x trys^x fc^77, try ^77, 

/k h>J7v ; X fT5>7 *7';X 7^7-7 

X t7f'J^X *y^'JX +t , / , ;>, ^>77 
UX fh7^K *7*/-)W ^77V = ^7- 
;K ^7X^77-;l/-e^D, »fc»SL<tteuy 
7, f-7>> , 77-;K +7>;7, ^7Xf-77-;l/T*& 

■So 

[0 16 0] QT?SSnS7U-;l/S&tf'NrP«Stt 
-Y-C (X.) (X2) (Xj) ©ffitcB^S^rWLT 
v^TfeJ:<, H^S^L-T»^L<«7;l/*;l/S, 7/1/ 
<7--;bg, 7y— ;US^ 7;I/P4=-7Sx 7U— /l/**^ 
S, 7->;^^-*-7S^ 7'7;l/Sx 7;bP+-7*;l'#-;l/ 
a. 7'J-M*->*;V#-;H, 7'7;l/**^S, 7 
-7;l/75 7S, 7/l/34^7#/l/tf-/b757g> 7 1 ;- 
;^+i/*;U^;l/75 7S^ x;l/*^;U757®> 7. 
/^rt-f/PSv 7J;^-'^^r^';^S^ 7;l/^— 7U 
-TKS. y7SS75KS, Aay>gf, ~777S, 7 
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D, *9#SL<«:7;I/*;l>& 7>;-/Wt 7;un* 
*>g> 7y-/U**->*, 7^;l/S, 7v7l/757g, 

^7/g, -hag, ^rDliSTfeO, 

;i,*-;i,7$yg, wir^'dv&s #;w*&>oi/ 10 
S> Any^Sf, is7/m, -hag, Afnilf 
Krfcff£L<tt7/Mr;l/S» 7U-;I/S, Any 

[0 16 1] X,, X 2 RtfX 3 fi#£L<tiMny>jg 
;\n7;i/*;H. 7$/;i/3* 7;l/3*^*;P#-;l/ 

rt^rt^l/S, 'vrnlRg-e&tk «fc 

0»$L<{iMnyyji?, md7;v+;1/S, 7^/1/ 
g N 7;l/3*^*;i/#-;^ 7 y -/l/****/!/*- 

3% JURIST 3 0, Hte»SL<ttffi3R 

•So 

[0 16 2] Yli-C (=0) -SO-, -SOz 
[0 16 3] Cft5©{b£&©&fin;a{i, HMWtC/ND 

£$L£iWb£«c^-5it^T% «*l 5 0%WTn 
Rtff * KtilOO %WTlf fe* c fctfff* U\ 
[0 1 6 4] ft*, ±f2cDft^Offl^, #8HB©S&fc 

§^3t3, 5 8 9, 9 0 3^, 1514, 5 4 6, 0 7 5 

IQSM, 4 5 2, 8 8 «pMBB5 9-5 7 2 3 
4*§, #BftfFS3. 8 7 4, 9 4 6^^4. 7 5 40 
6, 9 9 ^¥9-2 8 8 3 2 1^M¥9- 

9055 o^wMWfcmmztix^zit^mmf 

g?5, 0 2 8, 5 2 3^&DWN^lF^6 0 0, 5 8 7 
|W|3t6 0 5, 9 8 1f, EIS6 3 1, 1 7 63ftjNH 

[0 16 5] «7SW) *3^©*3fc^fcttrti«** 
SiffiiftjiTSWOfflti, *HWlFa3. 7 7 0, 4 4 8 
€s IrI^3, 7 7 3, 5 1 2*f, H0II3, 5 9 3, 8 6 
3-^\ IkZfR esearch Disclosure 50 
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aX&RD£B&-f *§£#&£) 1 7 0 2 9&tf2 9 9 6 

Lfcttfi©'>ft< fcfe— Qfc7;l/*;l/S 

i/;l/Sf¥) *fe{±7'>;l'S (0>J*tf7-tz* L /l/S, 7W 
*-;l^|jp) *TOLfe7 x 7-;bg© 2 ffl«±*<7;l/ 
* U 7g£ » IfflRfc £ o T jlifiS* n/c tf X 7 x 7 

Ms «*tfnB©HKS (a) T?^*n*fk^««*»* 

[0 16 6] 
[fb2 0] 

-flSit(A) 




[0 1 6 7] 3*, RttTkjisjii?, &rcimmm?m\ 

~i 0©7;V*;Ug (#Jxtf\ -Y77Dt!;k 7f7k 
2, 4, 4-FU^;l^7=M/) *«U R' Rtf 
R" ttK3RH ; ?»i~5©7;l/+;l/S (0!lx.&\ y*^ 

[0 16 8] *<DttL «8ftft3, 5 8 9, 9 0 3 
^ R^4, 021, 2 4 9^%L<imm¥fftmi, 
4 8 6, 1 4 8##KHinifttfl$Hie5 1-51933 
^ m5 0-3 6 1 1 0§, |5j 5 0 — 1 16023^, 
P3 5 2 - 8 4 7 2 7 < t±#^3B 5 1 -3 5 7 2 7 

2, 2' -5?tFa+i/-l, 1' -tT77^;k 6, 
6' --770^6-2, 2' -v'fcHD^-l, 1' - 
tT77^;^©*B1#I^ 3 , 6 7 2, 9 0 4 ^B^$ffl# 

fc%mzftrz\£xi-7 b-jim. mts w*tf, 4-^ 

7-tf77.;l/^775 F7x7-;K 2 — <7-t*'7X;b* 
775F7x7-;K 2, 6-^nn-4-^>t7 
7s;V*775 F7x7-;K 4-^7-tr'77;l/*775 
F77 h-;W|0*H»tt«3, 8 0 1, 3 2 1 ^Hfl 
»fcBS«*nT^SJ:5!8:X;l/*>75 F7x7-;l/£ 
fcttX;V*>75 F77 h-;Ht»matft'f 

[0 16 9] (A) t?a^n§{b^rfei^$&a6 

fc-T SJSjSW©ffiffl«ti»S L < »S l Dixi 
o' 2 ~ l o^e;k l x i o" 2 ~ l . 5^e;i/T*S§o 

[0170] *fflBQtiKttttK.«mztizmjffl®m. 
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mttz>ti\ -imwtMwmL 1 *;i/Sfco o. o 5 
flfffl*nTfcj:i\ *«wfc*^T« % mzwtwzm 

-So 

[0171] (flaaMD *»iJ!ic«S/Nnywb®tt 

?fcttfb**«*«rrcfc^#*o 09*. tf, #iS2o 10 

0 0-0 5 7 0 0 4HBttl»Rtf«rE2 0 0 0-0 6 1 9 

/l/3yy£jKtfJTS{k£^&^*:x^©S&fK*y 
[0 17 2] *^fcfe^rtt, aTt^r*;i/3y> 

[0173] cn6*;p3y>«?*^*r**»inB 

[0 17 4] cti60ftWi*EWi:LTtt, mm 6 0 
-1 5 004 6§, «fBB¥4- 1 092 4 0^ ftmW- 

1 1 -2 1 8 8 7 4^<DtfHtti8fcm&i2tlT^Z&*t 

-mB^xmmx^wmmt^w^m^m < t 
[0175] *%wias^TmmnmmtLr<Dij)i>3 

%t>zi3\ Any^tii^i/SftD, 1 o"' ~i o" 2 

€;W)WSL<, <fc05?St<ti l 0" 7 ~l 0~ 3 

WHM©#finFK fev^r a ^ 3 y ym?*^t % 

tf^ft^LT, pAgfcl/ai6~l ltfff£L<, 40 
<fct>$?£L<{i7~l 0T?&D^ pHtt4~10*W* 
L<, <fcD$?$L<&5~8, SAtt3 0°CJ-XT 

ftWStefcl^TH:, MIB^ttMnyyfk®*\ 

>K : F*#frr*«w»«aw*fflv''-cias 3 0 °cj^tk 

*^TflS«ll**ttU fro, W*«ifii:iI£LT#« 
[0 17 6] cn6©#«WUBWJ*fev^fb¥ii 50 
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mt, ftytmm&m%rc&^u>fy<t§miL?icttLT®. 
{b£K<*Ei;tf-et, fi*yu*i»aif**. 

"T5*% /NayMk^^'tt^W'rS'N-rDE?^ 
*b£^<ktt, ^¥3-2 4 5 3 7^teBK*nT^S 

fcLTttli57-;WR, ifUS^^a, 1, 2, 4-b 
'J77-/W1, 1, 2, 3-HJ77-;l/83, 1, 3, 
4-f-7^77-;WR, 1, 2, 3-f7->*77-;I/ 
Sl % 1. 2, 4-f7->7 l /-;H, 1, 2. 5-f-7 

s^77-;wa % i. 2, 3, 4-fh7 x /-;H, tru 
n?ym* i. 2, 3-h , ;7> ? ^ Eft&©8K>*2 

~ 3 f@SS£ L fcJS* 0U tf MJ 7 7n h U 7 7-/MS, 

•>7tvyfyi, hU7W>f>E ^y*7if-r 
[0 17 7] Eft^^T^gU^y^+fV^rVJI 

•est), fro®&a t u t t k a * ym z % 7 +?v 
[0178] «aHR(c»n Fo+^scwomrai** 

LTfe*v». fi^fcLTt±0J*.fcf7;l/*;l/g» K&7 
;l/*;l/S> 7;l/*;l/^*Sx 75/S, tFP*'>75 
/S> 7;U*;l/7 = yS, s>7;l/^U75/S, 7U- 
;l/75/S> *;l/^*i/;US^ 7;b3*S/*;l/^3;l/ 

Aoym '>7/S^*WLTt«fe^o 
[0 17 9] cn5©tIIHt^fe^»iti, ad 

vKHtca^TSfb-rs^ teifADyyftl l 
^/cD 1 0" 6 -l^l/iffet), »$L<til 0"'~10 

[0 18 0] *W%K$k%^u>fy\\mk : ?\ l z& > 

mm\t lx, mt&mm^m&it&wmmx'g 

[0 18 1] Sfc, ±SBO«iSffi©^ iSTciiii^t 

7Xa;l/e>», 2Wkf-*R* % *{fcJBlXX, tF 
9i»ii2g!^ *t5Xb-a^, y^y{tsm. xvrs 
y{\&%mitm^zLtftx*2>o n^jopH^ 
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[0182] *fmtc&&<t¥mt&zmft&w?v 

m&M&Ztlfc & <DXt>^\ 

[0183] (.ttfflsd *semtc$3if&itam/viy 

5 9 8 4 1^, |W|6 0- 1 4 0 3 3 
5^§, W63-231437-9, IH63-259651 
^ 11163-304242^ 1163-15245^, 
*B#fF^4, 6 3 9, 4 1 4f, HS4, 7 4 0, 4 
5 5#, HS4, 741, 9 6 6^1, HS4, 751, 
17 5^, H3t4, 8 3 5, 0 9 6#fcSB»£*lfci«lJ8 

li09*.tfRD 1 7 6 4 3IV-A^ (1 9 7 8^1 2 £ 

p. 23) , Hi 8 4 3 1 XJg (1 9 7 8^8 £1 p. 4 20 

3 7) icmm&L<ittmznrc$MizmmztiT^ 

©#£?3:lA\ mitts #M¥9-3 407 8^ 11 9 
-5 4 4 0 9^ PJ9-8067 9 ^E«©{b£ftltf$f 

[0 18 4] ^fflft^7->feJRtt, W*tf, *77U 

***yy>ik l'dij^ try 
9-jmm<ommim^t^>7~y&mx^c m 30 

aymm<omm^tSo 

[0 18 5] ^tfe^ftt, Wfcj5tf1.fc*Hfc*S* 

*S#frS4, 5 3 6, 4 7 3§, US 4, 5 1 
5, 8 8 8 US 4 , 959, 2 9 4^fcli8^2ft 40 

[0186] *awte*^Tfflv>6n*jRn»)t«i«& 

[0 18 7] ±f5©*^lii«fe*«, #d*fci:x7 • xi, 
• /\— V— The Chemistry of H 
eterocycl ic Compound sll 8 
i> The Cyanine Dyes and Re 
lated Compounds (A. Weissbe 50 
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rger ed. Interscience fctTll, N e 
w York 1 9 6 430 KffilC^ati^TSS 

[oi8 8] cn5<o*n*asfe*osiipi^JBtiMny 

Wb«IWI«oif©i«jST?feJ:<, JftWteSan 

[0 18 9] *%wfct3^r, ±.m<Dft%mm>>mm 
mcm^xt>&^t)\ : ttit><Dm&&%f8^xt>&<, 

[0190] ost&mem ^mmmmmzm^ 

ntc j; o ad y y{tw&^ ttm&mmznx ^x & «t 

[0191] Gmftmm&m. ®&mm*7K?&mom 
^Ru^mm^Trst^mtR d 17643 (197 

8^1 2fl8fT> 81 2 3 HIV© J®, **V^tt#^¥9 
-2 5 5 0 0^1, 114 3-4 9 3 3*f, Wf58«5 9- 1 
9 0 3 2^, ^59-192242^, 5-34 
1 4 3 2^?fcK«SnTV3aV *«^fc*^Tti, 

U\ 

[0 19 2] -JftS A r-SM 

r (4 HftfiLhOMfc SKBt Sim, -fel^A, 

■bU^7-;k ^>Xx;l/97-;k -<5^7-;l/, * 
+-9-7-/K tf^7-;K hU77-;k hUT^X 

C0 19 3]**, ^mmmmrc^u^y\mm- 

Wfc^Sft*. Wfc, TIBO-«S [7] T-gsns^ 
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[0 1 9 4] Ar-S-S-Ar 

co 1 9 5] tmvmmnmmit, mm. ^urvm 

(.miti. CK Br, I) , tKD^I, 75/ 
& Tfr*)Vm (09*.tf, HHJBU:© 

KJRIS?, »fL<«, l~4ffic0^^?^-r§t 
©) Rt/7;1/P^7g (0HS.Hr, 1 fltt±OIS!«IB?, 

6»3&>6atfti*lWftS**L5*. 10 
[0 l 9 6] (f^Px^Aft^ti) 
te, ±JE©3ft6*t«WOfl!ifc, 2000-0702 

9 6WiNfl«fcBB^*tirv'»s^©-)RS (T) T?g*n 

[0 19 7] 

[ft 2 1] 
-^iC(T) 



Rb 

Ra-N +/ R c 



H 31 Ar— J 31 — T ; 



■31 



S Rd 
( M 3I ) 



k31 



20 



[0 19 8] -IRS (T) tfel^T, Tm -eS^nSfli 

ae^ft7Kna^e^5 2 fs^mmmt lth\ mm, 

20^ «feD»*L<iil~l 6, MtC»*L<«l~l 30 
2) , 7;^-;l/g (»£L<ttK*ft2~2 0, £D 
$?$L<&2~1 6, Mfc#3: L < B: 2 ~ 1 2) , 7;b 
+ (»$L<(i^HI!(2~2 0, J;0$f$L<« 

2-1 6, SEte»St<a:2~l 2) B$>g£ 
fcl/Cl^Tfe «fe < , 01*tfflgi&^ft*JRgfc LTti, 

l~2 0, <fcD£?£L<{il~l 6, Mfc»SL<ttl 
-12), r;I/-5r-;P» (&SL<ttjB«R2~2(K 
cfcD£?$L<fi2~l 6, g{Cjff£L<H:2~l 2) , 

08FSL<ttK*R2~2 0, iDffSL 40 
<(±2~1 6, Mfc§fSL<{i2~l 2) T*£0, 7U 

U-;l/S (0Ufcf, ^7^;I/f?;&We>ft, 

l o*©iafn, *»fq©'vrPSIg (0!lxJ£, 2-^7 
7U;K l-tr^5^;K 2-ey7Vk 3-t?U~7 
/k 2-7U;k 2-^x-;i/, 2-^yX-Y5^7'J 
;K A/WV/iJiH) T?&D, £ne>©gtf ©'vrP^ 

cnP.©§Sfiffi«©fSRfTtB^S^WLT^T ! tj: 50 
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<, 09*.tf, 7)l*>im (S'*o7;Wrrt/S, 7^;U* 

aKXft i~i2, «Ftc»s l < immwL 1 ~ 8 -e* 

0, 0UfiW;k xf-;U, n-7nt?;K i so-7 
Dtf;K n-7f-;k tert-7f;K n-^7f- 
;K n-^-^f-;!/, n-f>;k n-^Tri-Vk n- 
'vMfxS'Jk v^p7pfc?;k S/*p<^y^;k 

(ff*L<ttKJI9R2~2 0, *0»SL<ttK«»2 
-12, »te»SL<ttK««2-81?*0» MxJf, 
t£x/k 7U;K 2-7r-;U, 3— ^77x;H|) , 
T;^-;l/S 0ff*L<ttK*»2-2 0, £D#3;L 

< immm 2~i2, »t»* u < ammm 2 - 8 

0, 09*.tf7n/<;MS;k 3-^vf-;l« , 7'J- 
;US (#$L<tt«*»6~3(K «fcO»*L<ttK* 
^6-2 0, »K»*L<ttB8WR6-l 2-p*0, 01 
7i-;K p-h'J;k 0-7577i-;K 7 
7*;W» , 75/g (ffSL<ttRJR»» 0-2 0, 
«fc0J6FSL<ttlSaWR0~l 0, «ffc»Sb<tiK«» 
0~6T*fc»K 0H*.tf75 7, ;*^;k75/, x^;l/7 
57, ^'7^;l/75/, 7x^/l/75A ^7i-;V7 
5/, 5M>S>;1/757S) , -T57S (»SL<ttK 

mfu-2 0, j; d u < t±j^m^t i ~ 1 8, mm 

SlXliKSSl-l 2-efeO, 0>JxJ±\ ^f-;U^5 
A xf;W57, 7Ptf;^5/, 7xx;Wf5V 

m) 7>i=i*ri/m (#su<««*ri~2 o, 

$L<ttK*Rl~l 2, »KJfSL<ttK*«l~8 
0UfcT, ^ b^X xh*>/, 7h*730 , 
7U-;V**->S (ff*L<ttKiRa6~2 0, <fcD» 
fL<iiiiS6~l 6, WfcffSL<ttK*»6~l 
2T?&D, 0>Jx.{f, 7i-W*'>, 2-t7f;W+ 
7I§0 , 77;l/S (ffSL<ttB8R»l~2 0, 
SL<ttfi8IHRl~l 6, »fc»SL<tt«*»l~l 
2T&D, Mx.lf, 7-bf-;k ^>77;K *;1/5;K 

, 7/l/P+'7*;l/3j?x;l/S (§?$L<« 
^-^2-2 0, J:D»$L<tiKHS2~l 6, *fte 
»*L<ttK*«2~l 2T»*0, 0lRtf, 
;V,-t?x;k xh+i/*;V#-;Vf) , 7U-;V**->* 
;UjJ?x;US (#$ L < liK*«7 - 2 0, «fcO»*L< 
7-16, #£!ffSb< tiJ^Sl^ 7 - 1 0 "&h 
0, 0!lx.{f, 7x-;U**S/*;l/#-;WS) , T~»l* 
*^>S (»SL<ttfi8IHRl~2 0, &K)tt£L<l±m 
JR81-16, Wfc»SL<ttK*«l~l 
0l*tf, 7-trh*7, <y>M fr**~>m) , 7i/;l/7 
5/S (#SL<tt«*»l~2 0 % J;D»$L<«K 
^1-16, »teff*b<tt»aa»l~l 0T^0, 01J 
7-tr^;l/75 7, ^y7-Y;l/75/^) , 7;I/P 
^^;l/*:x;l/75/|£ (»$ L < ttKUHR 2 - 2 0, 
*0»*L<I4R*»2~16, «Ffc»SL<ttRjR» 
2~12T-^0, 09* tf, ^h+^M^JSy 
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K«»7~2 0, J;D»SKIiM7~l6, tic 
»SL<ttK*»7~l 2TfcD, 7x-M 
*S/*;l/#-;V75/*) . X;l/*x/l/7$7g (5ft 
L<tt««»l~20, «tD»*L<ttK*»l~l 

x^7t€-i';H (#£L<t4^3BRO~2 0, ckD0 
$L<{iJ£*0~l 6, »K»*L<H:JB8R»0~1 2 
•??&Ds 0S*l& x;l/7rW;K ^v^iyr^ 10 
;k > f >(f;l'X;l/7r ; e^;K 7xx/i/X/k7r ; E-</l/ 
H) % *;W«>T;US (»SL<ti:fiaHRl~2(K «fc 
9#£L<tt&*l~l 6s «pfc»SL<ttJBa«ftl~ 

/k i/x^/l/ft/W^^k 7i-;l/*^W^ 
30 , (#$L<tt«*fti~2 0, £ 

D#SL<ttJI8l5»l~l 6, Wfcff* L < immwi 1 
~l 2T?&D, fl«*tf, *f7Vf-*\ x^k**^) , 
7 U (»*L<tt«3R»6~2 0, <fcD$?£ 
L<ttfiSR6~l 6, tffc#*L<tt£*tt6~l 2T* 20 

0fl*tf, 7x-;^tf) , x/b*x/l/g (#$ 
L<I4K*«1~2 0, <fc9#SL<ttg&*»l~l 
6, tffc#$l,<ti«*»l~l 2T?fcD, W*tf, * 
;k H->/Vf) , x;l/7-fx/l/g GffSL 
<liSttl~20, J;!?tfSL<tt«*»l~l 6, 
«rte»* L < tiJ^^IS 1 ~ 1 2 T*fc 0, * * y 

(»*L<fiKHai~2 0, «k9#SL<«K*Rl 
~1 6, «Wcff£L<ttS8l8Rl~l 2T*&0> W* 
tf, 7W F, ^;WWh', 7i-;WWFitf 30 
»f5ft5. ) , U >$75 Kg Off* L < UISSHR 1 
-2 0, ±9ffSL<ttR*Rl~l 6, #t$?$L< 
(iJK*» l ~ 1 2 D , 5>x*;l/ ij yi?7 5 

K, 7x^ij>i75Ff) , HFn+^S, 

7hs> nny>gf 7vMg&> mum 

g*J5R% 3 7*li?) > ->7/g, x;l/*g, x 
;I/7y/Ss *;l/3K*^;l/Ss *x*/g, *77Y/ 
g N - hoi, fcKn+iJ-AKS, fcFvvVg, -nx 
a^S (mt£ -Y5^/U;K "OXVS^VU/k 
^77U;K iyV*7VVM *;W^/y;k \*W 40 
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/k 7U;k k^Uv^k SWBft 
[0 19 9] ±fBOS©5^t Kp+^Sx 

*>«fcv\, a$g£LT#£L<Ji:, 7;l/*;l>g> 77/1/ 
*;l/g, 7;l/3*->Ss 7V-)ims 7>l*>\>**m. 
7*s)lM, 7^l/757S, -f 5/g, X;l/77t-Ob 
g N X;l/*x;l/g, x;l/*x;l,7$/g, 7U^Kg> 
75 /g, Any>gf, xhPSs 'NrnSl, 7/1/ 
n^-v^/l^x^g, t Kd+">I, x/l^gs 
€-T;l/S> *;l/^'>;l/ST*£0, c J;0^$L<{i7;i/ 
*;t/g, 7;l'P*fg, 7U-/l/g, 7>V*;l**M, 
7~>/Pg> 7'>;1/7$7IL I'S/g, X/b*x;l/75 
7g, fWFI, 75/g, Mpy>fB% xho 
g, Afnil, 7^n+^*;l/5}?x;l/g, fcKP*-> 
g % X/l/*g, *;W*e>f;l/g, a/l/sK+s^bg^fc 
0, Mfc»$t<(±7;l/+;H£, -7^3+^ 7U- 
;bS> 7;l/*;b^S, 7^;U757S, -T57S> 7 
KFI, 757S, ^xpJIS, 7;bn+^;l/*'x 

jJ?*^;US^fe5«, 75i>VSi:LT(±, HBiSSW-r 
St»o%^ WHS!: LTttWAtf, 7;l/*;l/8 (^ 

;k 7577xx;^f;H|©§ 
S) , 7U-;l/S (7x-;K p-hU;W 7^7f-;k 
o-7577x-;K o-)<f^>7x^H(D& 
S) , HXffiS (2-f7!/';;K 2-tr'J^;K 3- 
IfUv-Vk 2-7U;K 3-7U;k 2-fx7, 2- 
-T5^7U;k ^y7f-77 > U;k *;W^/'J;HOS 

S) saw&nso 

[0200] j 3 . ■e*«n*wisai : ?, iw«?*fctt 

[0 2 0 1] 
[ft 2 2] 
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[0 2 0 2] LCT\ ReRtfRfliM, MxELfcR 
a~Rdfc3£«Lfert«tera«?**. 

[0 2 0 3] H 3I A r T?gSnS^§S^fblc*Si: L 
Tti»3:L<«j^S6~3 0©fc<OT?fc!K £D$?$ 

l < tig?x& 6~2o rcitmm<07 u -/i/g-e 

$?3cL<«7x^;l/T*&So Hm A r -e&StlS^Sj 
5~1 OMO^flSftO's-rnlRg-efcD, 

[0 2 0 4] ^fDilOl«:Mai/ttt, 0>J*tf> 

/k tfU^X £95>X tfU^X h'J7V"-;K 40 
MJ75>X ^F-;k 7'JX 97 

5>77-/k *4rtfs>7 % /-/k */'JX 7*95? 

X T^t^U^X */WJ>, *t!/'JX 5^7 
UX TrU^X 77U-7X 7xt>ho'JX 7 
x*s>x xh57*-;K f77-;K **tf*/-/k 

7-;k ^X/^77DX ^X/H;77"-;k fh 
;K t^7-;k t?';5?x tr^x -Y>F-;k -f 50 



y£V-;k f-75?77-;K *7 
UX 7it^x f h7 , /-;K f/y-;K 
7-;k ^xC-< 5 £V-;k ^xt**t>-y-/l\ ^ 
X/f-77-;l\ ^7^77'JX ^X/MJ7V- 

0, Mfci?*L<H\ <<5£V-;k fcfU5>'x if7^ 
X +7UX 7xt->"X fh7 , /-;K ^77- 
;k ^X/**+f-7-;K ^XX-T5*7-;K ^X/ 
^77-;k ^y7^77UX ^X/M)77-/k 

[0 2 0 5] Ha A r T-£SftS3S§SiK<t7.kJRgtttf 

fcl/tfck mitt. T« ©ff»Si:LT£tffcgfcElttl 

§ 0 £ft£©B$gfiMf;:B$£tiTt><fc<, $fc, B 

<fcv\, H« A r "eSESnSgtiff* L < tt£&&ftJKBR 
gT'&So 

[0 2 0 6] Ra, Rb, Rc, RdT*g£tl3»K 
Kft7j<igg, 7';-/l/gRtf$tiBHg«\ H0I2T3, fcj* 

^•EH«>raai"pa&5. Ra, Rb, Rc, RdT'^Stl 

zTisfrmt LTimm®. 1-12 ©jsB&ss&^fc!:^ 

Sfl&Dg-pfcD, £#«fc:tt7-fef-;k ^7V;k * 
;l/5;k £/*n-Ol/50g*Wf&tl*. Ra^Rb, 
Rci:Rd, RafcRc fcS^ti R b R d ©M'WBd' 

LTTftsrsdaRffiXfliSfc LTtt 3~ 1 oa©sa 

ft, ^FfSftcD'NxD^S (0U*.fcf, tJ^'J^yS, 
55>XH % 7i"J-»I, \£WJi?>m> ¥a-;im. 
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[0207] m» -easns^rtowwrsfflirrsfc 

[0 2 0 8] (*WRf b£») L T^ffl T* 

TgSRS^ tt&JR?, BSMH?, -fe l^M?©'^ < 
4:felo**tf9JlSKtt±0*l«ft:^*l?**. f«E 
WffcfcttfcLTtt, *7'»'i-f/VeTEOPede 
rsenffl 9 6 7^t^U *Ol#S414H*«^ 

f^Jfi, C. J. Pedersen, Journal o 
f American chemical Socie 
ty vol. 86 (2495), 7017-7036 
(1967), G. W. Gokel, S. H, Korz 
eniowski, "Mac rocyc 1 i c pol 20 
yethr synthesis", Springer 
-Verlag. ( 1 9 8 2) . /J\ffl» SB* Etti® 

"?7<yyjL-Tj\«D{t¥" it^mx (1 9 7 8), a 

m "*X h-yx h" «£E(i}J$ (1 9 7 9), {£4 

"rnmfcmt*" vo 1 4 5 cbk 571- 

5 8 2 (1 9 8 7) ^fcPlfflfclft&vrvtVSo cn&'N 
■rnai?*#tr*Wttfb*«Oj|#ffllfcLTH:«IIB2 0 
00-34734 3^®gO 0 3 0-0 0 3 7 KBSRS 

[0209] *«wK«s3Sife«ja3Wtt, mmmmxs 30 

/Nay Wbffiffi? *-&trJLS!lJit>fcffl 1 *;l/S;fc9 o. 
0 0 1-1. 0^ffll^O*f$U\ $5>{C^ $1 
trt/^fcDO. 0 1-0. 5t;l/*^SLl/\ 

[0210] tfttftftD *»Wteteu^Tfflffl*ti** 

[0 2 1 1] iMWtdWfcLTH:, TI2-JRS [H] T?* 40 
SftSfcK^i^BiSWWb^ TfB-«S (G) tfS 
*Slf-;Wb^ TE-IKS (P) T?*£ft*4»* 
-92^b£*MS#»S U^ifc LT^lf e>ti5o 

[0 2 12] 

[fb2 3] 

—t&3t CH] a, A 2 



A 0 -N-N~B n 



-fl$5£(G) 
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3 2 8 4 4 3 



If 



[0 2 13] 
[fb2 4] 



50 



r 

R 2 _-Q_ R4 

R 3 



[0 2 14] -IK [H] tCfel^T, Action 

S3cfc(±- Go - Do g* % Bo lZ7u v^-yfWt^ 
A., AittfcfcfcTkilSJBi^ Sfeti-^**®? 

T'flfcS «:7 v^S, fcfck***f U 

Sfo llT', Got±-CO-S, -COCO-iv - 
CS-S> -C (=NGiDi) -a, -SO-®, -S 
Oz-gSfcii-P (O) (G.Di) -S*aU Gitt 
-0-S, -S-g*fc«:-N (D.) 

£\ *ft5ttEltr?fcoTfc*8:oTt>J;i/\ Do t±7K 
KSIS^ HflSiKS, t?#S£S, %£3!S, 7 
;i/3+i/S, 7U-;U^-*^S, 7;l/*;l/^*S % 7 'J 

7;U*;l'g, 7;U3^>g, 75/g3W¥tf5ftS. 
[0 2 15] -jRS [H] k&I^T, AoVrnZtlZM 

mmmz, »sL<«iK*fti~3oot»©T*o, w 

KIKXft 1-20 ©Hil, »(S* fc««©7;l/*;l/g 
WSL<, ffl*»f*f-;l>g, x^;l/g, t-7>;U 

g v 7;lo*i/g > 7U-;l/^-+^S> 7^*;l/f-* 
Ss 7U-;U^-*S> X;b**3/S, *;1/*>75F 
g, ^7r^;VS, 7XI/75/S, £WFg 

[0216] -jRa [h] tcfe^r, A»-pa*ns^ 
w*tf^^-evaisfta:^7*i/>ai*W6tu a 0 

X, ^Ms ^Ii?^e>)itfnS'>^<i: i £>-o©-Nr 



(35) 



67 



m> vvsitym* *sv>m* i-rv- 

w^ns,, Ao<D%mmm, mmmmRV-Go-D* 

L^feofiT l> -;PgRtf- Go - Do St?&3<> 

[0 2 17] -|RS [H] fCfc^T, AofiiftE 

vXhSkLTti, 5*Wfc^fiStt1»*S7;I/*^ 10 
7;l"5r— ;l/S, 7;l/*x/i/g, T/I/h+^Sh 7x-;b 
& 7i/^>1, 7/^;l/7x/*^S^2>We> 

[0 2 18] -)RS [H] fcfci^T* Mayy{blS%a 
gfcl/tti^ ^*S8fc */P#7h 

f-*x— r/vs, ^*>s, mmmm, ^*7? h 

^;V*^M«ail»**^««fHW6 4-9 
0 4 3 9#KGtt®!fttt£9tf¥l75nS. 

[0 2 19] -|RS (H) fcfcl^T* Boti7n-y + > 20 
?m*mU $?£LOi-Go-Dog-£&(7 Gott- 
CO-g. -COCO-1, -CS-g, -C (=NG 
. Di) -g, -SO-g, -S 0 2 -S£fc(i-P 

(0) (Gi Di ) -m*m?o W^L^GotLXit- 
CO-g, -COCO-S*^f5tls Gitt#fc3l£ 
-O-S, -S-gSfctt-N (Di) -g£^ 
L, D,(igit§^g, ??§S£g, ttX^SfettzkXJS 

jK>s£g, mmm, mmmm, 75/g, 7;i/3*-> 30 

g, 7';-/i/#*$/g, 7;l/4 t ;l/f-*S, 7 y 

g, 7;l/3^~>Ss 75/lfAW5n5, A,, A 2 

urn hvy;itu7-b^m. ^> s m 

;l>g^D , X;l/#x;vg (;* # >X/l/3fcx;t/g s WPx 

[0220] cne-iss (h) -egsnsffc^fi, 
^©^c^os^t^-rscik^T'tSo w*. 40 

(4, #g#fFH5, 4 6 4, 7 3 8^|W|5 t 4 9 6, 
6 9 5^£##fcLT£jjg't5i:i:tfT*£3o 

[0221] *oflkfc»*L<ffl^s<:i:©-etst K 

v 5?i/BWM*tt, *S&fFlt 5, 545, 5 0 5 5 
Al l~2 0tSE«Ofk-&«SH-l~H-2 9, 
fF^5, 4 6 4, 7 3 8f*7A9~l 1 EE«©{k^ 

7? ?£T?£$-r 5 c k sb^-e t S o 
[0 2 2 2] —IRS (G) tfet^T, XtRt±->X(Di 

X£Rtfh7>X©JB<E>-|RS 50 
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(G) fc^SftSo Z<D£t&%ftmt&fo<DMm&jk 
[0 2 2 3] -IRS (G) fcfcivr, X(4«?!S?lttS 

££U wttTkjg/if?, 7;l/*;l/Sx 7/l>*-x,i/g, 7 
;t/+x;]/g, 7U-;VS, 'Nfoll, Anyyif, 
7->;l/Sx 5M-7^S> tf+^y/l/g, 
y;Ug, f-***"9-U;l/», tf+U-t'Ol/S, 
;U#x/i/g N f-tfj&rt/tfxrt/g, *;WV6-OI/g. 1-* 
ij)W^^)im, X;l/jfcx;l/g % x;l7j-)lM, 
*s7>ZI/7<(-A4L f-*X;I/7^x;l/S, X;l/77^ 
;l/g, #*$/X;l/7^x;l/g % f-*X;l/7-fx;l/S > x 
;l/7>fft>r;US, *X*'J;l/g, -hnE 
g, N-*^-M57E N-X;l/*x;UY5y 
g. $^>7/x*-l/>g, 7^x-i7AS, X;l/*x£ 

as, *x^x7AS, fc?yy*Ag, -fy^ex^Ag 

[0 2 2 4] Ri4/Nny>M^ t Ka+S'/l/g* 7;b 
3^->S, 7';-;U**^8s Afait^^I, 7;b 

^rx;U**S/S N 7i/)l**i/m, 7)l^*isfi}l#- 
;1/**^S> 75y*;^-;^+->I, ^;b*7h 
7;b*;l/^*S, 7U-;I/^*S, 'Nfnlf* 
7;V^x;l/^^S N 7S/;I/f-*S % T/bn+S/fc/b 
^x;l/f-^S, 757*;l/#x;l/f-*S % KKn*^ 

thy^l, *U">Affl, s 757S, 7)1 

S) > 7->;I/75yS, ^-^>/*;^x;l/757S, ^ 
fail (5~6i<D^^fni|, fi»J^.(^>7h 
'J77U;I/S, -T5^/U;US, hU77>;;l/S, 7h 
57U;I/SH) , XX/«V7SKS«S 

TMM^/uy, i/9w<v#yi>* 

[0 2 2 5] -IRS (G) teOVvcMfcRE-r**:* X 
oarW^RSIttSkti^ HAS£ff[op^IE<Dfl[«2: 

S (MayyjKft7;l/*;l/^) , B^7;I/yx;i/g ($/ 
7/tTx;m) s HSI • *ffi»©7;l/*x;l/S (hU7 
;l/^-n^^;l/7-fe^lxx;l/ N ->7/ 7-bf-Ux;!/^) % 
WmrV-A& (->777x-;Vf) , ffl^-*B^O 
'Nfnll (tfU^K hU7-7x;K ^y7^^y 
i;;WS) % nny^g?, '>7yg, 7^1/38 (7-b^ 
;K hU7;l/*D7-b9 L ;K *^5;Mp) » ^^7-t^ 
;VS (^*7-fe^;k f-**;V5;MP) s **-9"U;l/S 

H) , ^*-9" ; &^^S , 
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X)l7j-jvm, **>'X/l/*-/l'g (xh+->x;l/* 
x/l/|§0 , ^*X/l/*x/i/S (xt^I/t^X;1/*x;1/ 

, x/i/ 7 7^/1/8, tf+i/x^^-zi/S 
^7X71/7^ x;Mi?) , ^x;l/7^-;VS C^t^I^ 
*x/l/7^/l^l) , x;l/7^7^-f;l/g, *x*y;l/ 

^hnS, N-*^#-;M5y| (N 

-7-fe^;w = y^) , \-x/i/*-/wsys (n- 

^?>Wc/W5/f) , ^77/x^UyS, 7 10 

yt^^i,!, x/i/*x7AS, *x*^7AS, try 

U7AS, ^tx^AgtfSStfSnsaV 7>t-7 
AS, x;l/*-7AS, *X*r:7AS, Y 7^x7 A 
S^^^L/c^rP^tt©fe(0t#Sn5c op 
mt LTO. 3 0J^±tDB^S* N m»* U\ 

[0 2 2 6] WfcLT£Sn37;l/*/l/gi:l7rM:, ;>< 
xf-;K h';7Mn^f;Vf^ 7;P^-;PS 
tLTt±ex;I/ % MD^>fi^eX;K ->77l£x;l/t| 
t>\ 7;l/+x;l/gi:LT(±7-tr^^-;K ^7/7-fef- 

7U-;l/Si:LT{ixhn7x-;K 77 20 
/7i-;k ^y^7;I/^P7x-;HI*\ ^fnll 
£LT(ik?y^;k tfy^vvk HJ77X/K X77 
W5F, -fb57y;l/, h';77U;K -Y5^/y 
;K ^y^W^'J/H^flf^nSo VJtLTlto 
p fI^IEO«^^ I'I4S^»* L < , WlclZZtomtf 
0. 3 0JW±© U\, 

[0 2 2 7] ±IBRcDffi&g©fi, £?f:L<fifcFn4- 
7;l/g, ^;l/*7hS, 7;1/3*7S, 7/1/^1/?-* 

©W«*/fcti«t«OJa> 'NfnllWeti, Mfc§f 30 
£L<fifc Kn^/V*. 7;l/P*7g, tKn**>;l/ 

g*W?>ti, L< (it: Fo**7/l/g, fc Kn 

^7/1^3= felt * fr* 7 h £©W«£ fc»i&«©Jfi#¥ 

[0 2 2 8] $fc±f5XRtfW©B»£©F^ BftS* 

[0 2 2 9] -flSS (P) fcte^T, QttfiJMHPSfe 

assists u r., r 2 , R,m$R<\$, &%7mm 
?£rzimwiM*mu x it7-*v*m?o &te, 40 

R, ~R« ttS^f!:aiBLT«*^l«LTt> 
[0 2 3 0] R.^R4T*^*ft£fflSlS£LT{±, 7;V 
*/l/£ (^;l/g, xfvl/g, 7nif;I/S, 7^;l/g, 
-^+i/;l/S, 77D^v£;7/l/gl?) , 7;l/-rx;l/S (7 
Urt/g, 7x-;bS^) , 7;l/*x/i/g (7n^;l/^;l/ 
g, 7^-;VS^) > 7U-;l/S (7x-;H, t"7^ 

^g^o , mmmm (fc?^y-7x>i/g, n^v-fr 

g, */l/#y-/i/g % k?y-7/l/g, 7>;;l/g, ^x-;i/ 
g, r K5k Fn7U/l/g, fh7th'nfx-;H, 
XM5-;HS) > 75/IfAW5ft«. 50 
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[0 2 3 1] Ri~R<tf5lHCii^LTfl5$L3SSfc 

lt«s t^y-77^, k°^7>Ji, 

So 

[0 2 3 2] Ri~R«T?«Sn*gttfcFo*S';bg, 

7;i/3*->S> 7U-/i/**;7g, #;l/#*7;i/g, x 
;l/*S, 7;l/*;Ug, 7';-;l/gl?©e$g3:WLT& 
<fcV\ R., R 2 , RzRZfR* tLT&, *jRJSB l Rtf7 

[0 2 3 3] X'*W-tytLt^ /NDyW 
*7, »f*7, 5S»^*X 1f9tf*y* p-h/1/ 

x 7x;u* 7»<< * >m<Dim&xft;m<D7-* >ttm 

[0 2 3 4] ±E4ft*xi>Afb#»tt4M5I©»J*fcffi 
oTSat^-et^ «Atf±Er h9V"J 7A^fe 
&i Chemical Reviews vol. 55 
p. 335-483 lCnm<Dl5&*&3$lCZ*%%o ±IB 

tffifi^RloSiADSa^flMltt i =e;wc»L i o" 5 ~ i t 
;K »SL<(i l 0' 4 ~5 x i o" 1 ^;l/©i!iBIST*fe§o 
[0 2 3 5] (Tk^ffi) ftte, *«^lf«:«*«3t«^ 

[0 2 3 6] *RWfc«*«3M««#yT- i 7T 
v 7X^#^-T5^, *WaBJtl*O^W 5 
o ftffi%W±tf 7f y ^x-e^S c L 

[0 2 3 7] #Uv-7f7^Xi:i±, *^«tt©Bfek 

[0238] mm^ro^mLma 1 ~ 5 0 0 0 0 n 

m, J:D»$L<«5~1 0 0 0 nmtfff$U\i ^ 
^^JtO t COT t, *»«Otta»*«»0 1 £DT* fe «fc 
[0 2 3 9] *SM8teflt*#yT-5ry^X4:LT 

(MFT) tt, -3 0-9 0"CT»a&«Cfc*^SL<, 
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^ C5ffl«W«iSiHD tf*D, 0J;Uf Wf-yn 
©fb¥ H^FPJfT&fSfr (19 7 

o) ) j tesettsnr^So 

[0 2 4 0] *^t«5# , Jv-7f'yi'Xfcffll^ 
LTttSilO^y v-tfeS^tiLfof'J v-Tf 10 

LT«#-©*/v-tfS£Lfci^t>fcs**3tfy v- 

T* & ck ^ U 2 1«±©€ 7 V-tfM£ L fe =i # 'J V- 

■e *> cfc i >. n # y •?-©»&« 5 3 # y v-t? 1> 

7ny^3^Uv-T*fe«fcl\ 

JS#?*T? 5000-1 000000, L < & 1 0 
000-10000 0gKtf»£ U\, 

[0 2 4 1] *«Wli:«5#'JV-7fyi'XI42 5 20 
°C, 6 0 % R H 0 . 0 1 ~ 2 Kfi % 

T©tO« { »Sb<, jefc»SL<tt, 0. 01-lH 
«%©t>o-efeSo TffiSTk* ©£S i: jfl^S t > r 

a, mm mftTumnm 1 4, 

[0 2 4 2] *«Wt^S#yv— 7f'^X©IPJ 
tLTti^ *f-;l/***y P-h/xfyl/T^y U-h 
/7^^y;l/^3#'Jv-(D97 i >y^x s **7l/*** 
'J h/2 -xf-;l/^*5/;I/r ^ U U- h/Xf-^y 30 
/7*y;l/$3#y v-c^x-y^X, 
i/y.y/7 1 y ;H»3 # y v-©9-r -y ^ X, xf - p> 
/7*2 ->*xy/i?t£ x;W*:/-t£ £ * y ;l/»asj? U 
7-©7f7^, *^*#*yb--h/il(bex;t, 

/r 5 v # 'jv-07T7^x, ififb if- y fy 
/x^;i/7^ y u- b/7? y d- h y n//* # * y /v 

[0 2 4 3] cti60#U v-tt^JS-pffi^TfeJ:^ 

#yv— ^r^^xflD^yv-atLTti, r^ui^- 40 

0. i~i oHa%gfi^rrst>©##£U\» 
[0 2 4 4] Mtc, (jaic<si;Ti/wy^o5 og« 

%t(T©l5H^-tfv^X #'Jl>x;l/7;l/3-;K 
;Hr;l/n— X, fc Kn+S^nk^Mr/l/D— X, *;l/sJ? 

a-xn©li7j<14#y v-*ganLttJ:v\ cftS© 

y v-c^nsttfflsssatjf ©£> w >*•© 3 

0M»%WT*W$Lt\ 

[0 2 4 5] *fgB^c^§^lffMfflM^©^^ 50 
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[0246] mk, ^y^-^f-y^xastaWfcftflMB 
ft KfcttaTSWtffi^snr^scfc^isu^. $ 

sffl^sfca^yj&^irfsrajBtf&s©-??, 

S^ttOtt«tt»3 0-6 5t?±EI^HIIWSn*C 
t*W$Li\ Mfcti3 5-6 0XT**lB#£-fc!:3<:£:tf 
$?3:L<, #fc&3 5-5 5t:-es^nsci:*w* 

[0247] *&wic&5mytmBmmm;m<Dmi& 

3 0 #~ 2 4 B#^«j§ L fc&*Uffi*ffl t ^ 5 ©JWff 
^L<, ®cff$L<tt, fi^Lteft, 60^-1 2 0$ 
KSiSS'&SCfP^Ox #{c$?SL<ti> 12 0^- 

[0 2 4 8] iIilT% r|B^bfc«J ttts ^«Hgft> 

[0249] mm) mmiti&tw ^-twu 
o*yyanw^ s«tto^u > ht7 hi©4«*«j 

[0 2 5 0] *«WT»fflV^5n*3R«W!li:LT«4, 
¥X^#^ffl^LT^ffl?nTV^ffl^©5gm M 
SJ£ WBBB3 5 0-9 6 2 1 6#{CfS(8?nTV^7;l/ 
ftFI, xjH+^ ifUW5>», l£x;l/X/l/ 

[0 2 5 1] (>r y ->7*- h ififb**) » ®ft t> ©© 
-OT'^STfB-flS^ (8] ■e»snsi'v$'7*-h 
3R&tff-*-fVS/7*-h3R3l!«Wfcot>TlliW'r*. 

[0 2 5 2] -JRS (8) 
X = C = N-L- (N = C = X) v 

vttl*fefi 2 Lt47;l/*UX 7;V-7" 

-l^x 7 , ;-u>'S$/ctt7;i/+;U7y-PyS^© 

[0 2 5 3] ftfe, ±IB-ftS (8] T'S^tlSfb^tl 
fcl^T, 7 y - b>S©7 y -^tiS^S^^f Lt# 

*fl(?*fea:«*JBC?) > kHn*->l, 75 7 3k * 
/l/tf+S/yl/g, 7;l/*;l/SSt>*7;U3+s/g*>e,^$ 
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[0254] ±m-fv"yr^-mmmmits its®* 
(c-r v v m*'P% < 1 *> 2 wm lx y 

wr?>8i»^vyi>7^- ^y-t?ys^y~>7 

-ry$/7^- ^7i-;M^^-^y->7^- 1- 
it hU7x^;M^y>>vy'y7^-h^ hiMy 

co 2 5 5] mmitLxiz. #r^0§5 6-5 5 3 5^ 
bjmwcdi o~i 2itie«^nT^?>-i'y->7^-h 

[0256] ^yi/7^-hi;^U7;P3-;i/© 

7^hWi, #{cn^jg«^ J: < u momm^mm 

y ^7*- h itmmtnv EcD^fticwfrftx $>&i\ 
mz-if. m^^mtmo^ zm^x 20 

mytmm<D{iM(Dmicmux%, cn^m^o) 1 m 
[0257] %tc, *mmz&^rmm?5ztmm 

it&vo^mx&% a 

[0258] *ftwfcts^xmzft%±m&MM<Dm 

It, SSl^Kc^LTO. 00 1-2^)1, $fSL<(i 30 
0. 0 0 5-0. .S^r/l/T'&So 
[0 2 5 9] ^B^C&l^T^W^SC^T^S-l' 
y->7*- hit^RXlf-t-fV i/7*- Mb£«i, 

i^tf, ±!20-^{i:fe^Tv^ (0) > mm 

nmm--D<Dfr%? % it&ysxtb-o x t * v isn/Wt 

[0 2 6 0] (^yfb^fc) *^tcfc^T5g^iJi: 

Lxmrnxtzis^yit-giVBtDmiiLxte, 111200 

0-0 7 7 9 0 4lcm*ZtlX^2>-M.j£ (1) £fdi*40 

-«5£ [9] 
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-JRS (2) Ofk^lAWSnSo 
[0 2 6 1] Cft^OHKfce^T, R\ R\ 

r\ r\ r\ r\ R'stfR'awetiitaisftT 

&<fcl,Mli& ^SfcMfcOK^l-3 0©7;^ 
x?-/l/g, 7^-;l/S, *^;l/g, K 

7r-;l/S> y*x;i/g*§) , 7;l/*-;bS 
(7-fe^UyS^ H~7.7-b^Uyg, 7x-;l/7-b^U 
yS^) , 7U-;L'S$fc:tt^rniiS (7x-;H, 
i-7?)im, T-Y^^Yu^ym, &)i?/l<m, 7U 

u M&mtLxim?w£wt(owmmii: r^m^m* 

f£<DH$gi ^ ft* #f 5 c i: T* £ § 0 
[0 2 6 2] R\ R\ r\ r\ r\ r\ R 7 &tf 
R 8 fr£IitfftSil$S©'>&< 1 otfSSzMS 

$ rcimmvmxtb* c £ a* l < , r 2 
m>m*tzimmvmx&%z. twm u\, 

[0 2 6 3] WffiftttStt, /^^hSttnftf 
tiKJWR* 6 J^±©fiMffi^S^^^^ 3 W±OT;l/+ 
;l/S^#A$nTv^7'J-;l/SH* ,s $f* Li\ MM 
tttt, / W y^-^SKffiJWOffifflSK J; o Tft**^ 
B»ttoS^^A-T 5 c 4: fc <fc f3 , SiattJfiO^rt 

[0 2 6 4] (X#*Mfc*«) x#*^{b^»fc LT 
ttx#4=->S* l fflW-hST 5 t<DT*Sntf «fc < , xjH 

~i ommm, < a 2 ~4flre**. x^+Mb 

tC§f$L^I5Hti2 0 0 0-2 0 0 0 OSJtTS^o 
[0 2 6 5] *««fcffl^5ti*x#*Mb^«i:Lr 

iiTia-iss [9] 7a«nsfb^«r^»SLi/\ 

[0 2 6 6] 

[^b2 5] 



CH 2 -CH-CH 2 -X-R-X-CH 2 -CH-CH 2 

o o 

[0 2 6 7] -jigS [9] fCfel>T^ RXm^tl?>7)l ft, X— r^SlggP^, ^*X— f ^M*Sg^^#LT 

y7}l*}im%rclt7^/MfrtiWlfft%>mx&%£t B-S0»- -SO2NH- -S-, -0-, Sfcti 
«<»*LV\ *fcR , e«*tl*»|ga4'fc75Fai6» 50 -NR' -tf#*U\, CCT'R' » 1 ffficDST-fe 0 , 



(39) 
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[0 2 6 8] Cft&OXjK+Mt^&ti, 1 ffl©&£ffl 

H(4ft(/^\ 1 x 1 0" 6 ~ 1 x 1 0" 2 *Af/m1flff* 
L<, *0»*L<til x 1 0" 5 ~1 x 1 O" 3 */l//m 

[0 2 6 9] *^0J(C*3^TX^Mb^«, mt 

m. mm&mm, ^mm. ry^v-'y^ym, t%\ 

So Sfc, ##T$8#©^^fc£*ftiJ©ffit©Jffc 
[0 2 7 0] (^il7j<^) Sfc, #RHfc/I^6ftS« 
[0 2 7 1] -CO-O-CO- 

a, ^-offiKiwisttftv^ [b] vmznzit 20 

[0 2 7 2] 
[{b2 6] 



-«5£ [B] 



[0 2 7 3] Htt£ [B] fcfe^T, Z&#3I£fc{i£ 30 

m<Dmic&, T>i*>im *?>i. x?-/k *\ 
, Tfvn^ym m%.ii, *h*x xh+ 

;k -fyf-)W HU/l/) > 7 U -/]/** 

ti\ 7?>Vf-*) , 7U-;Uf-*» OH*. 

ti\ 7i-/W) > 7S/;I/S 7-fcfvk 7 

nfcttx/k T^U/l/) s x/V*-/l/S <mtl\ 40 
/l/X/l^x/k 7x-;l/X;l/to;W , 7X1/757 

[0 2 7 4] Cin5©^R7k^(i, lff©&£ffl^T£> 
2«a±*0fffi LTt>J:i^ ^©?iip»{4#{c$ijpg«^ 
1 x 1 0" 6 ~ 1 x 1 0" 2 ^/V/m 2 ©S5H*W$ 
L<k i»)»IL<(ilxiO" s ~lxiO" J t;l//m 
'©KHtffcSo 50 
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[0275] *»nfc*i/'»rwifcMirt4, 3t® 

^i*©^®fflfJ©ffiit©l^^ftPT»t, cfte>©H© 

4>© i 2 iw±t«an"r* c s 

huI2x^+ Xb^ CJHfcSin LT fe J: t\ 

[0276] (fimn) *isf8©«tttmu:, jK&fluu 
[0277] xmwizm^ztizfrMK&mwmit, 

Research Di s c 1 os u r e 1 7 02 9, 

mmvfiB4. 1 2 3, 2 8 2§, mtB3. 994. 7 

3 2^, R|£3. 8 4 6, 13 6^RtfH£4, 0 2 
1, 2 4 9^W«e»fcBi*«tlT*t), MZlf, &©fc 
©tf&£ 0 

[0 2 7 8] -f 5 (09*fc^ X^«>W5F, 72 
;W5F\ ■*-7*-/lH'5h\ N-tKn^>-l, 8 
-*7*-;l/-f5K) ; tjUj-ffym (M*.&> 3- 
7;k*j7h-i, 2, 4-h'J77-;W : 7*7-77 

ymmmrcitznzvmmfatD&mM 72 

7->7X 4- (1— *"7?7l/) 7t?7i?/y, 6-7 
DD7^7->7X 5, 7-v ? ><f L ;l/*+^7^7^7 
X Rtf2, 3-^FD-l, 4-7*7-77-7* 

y) ; 7^vv>>i:7^;b^ (W*tf, 7^;m, 4 
-^f-;l/7^;m» 4-xhD7^;bi!Rr;'r hv^n ' 

7j<%, Rtf7^;H, 2, 3-+7Z\syz/ti}l$yM 
zrc&o-yx-UyWtmmfrJkZFZvmykVa mz. 
(i\ 7^;l/K, 4-^f-;U7^;l/», 4-xhD7^;l/ 
Hatff-h7^nn7*;l/IWIll7kte) ^6atR*ns^ 
&< fcfe l oo<b^rt»4:©fi*^t»«^*J6tf 6*1*. 
♦ffcffSL^ftWWtLTtt, 7^7^77 >Sfctt7* 
7i^yt7^;« 7 *A/|Mfek1WR©fi#*t»'»-e 

[0 2 7 9] ft*, E«^»fffl©tti73®«©felHfcB8L 
Tti, «MH©H«il?©^ U>hy>?K©W»i# 

fcmtoftTi^S. ddT% ?&ISftli«iS?i:a, UECT 

do 

[0 2 8 0] feilK8BbT©ffllB r<fcDftim &tf Tcfc 
tts gffiilSDmi n&tf^iR«D=l. 0 
KfeltS J I S Z 8 7 2 9-e&£SftSfefflfc h a 
btcfcD^BnSo fiffifthabli, J IS Z 8 

7 0 1 teSB£*SX Y Z^fe?S, $fc«H»f[X, 
Y, ZSfetiX 10, Y 1 0, Z 1 0fr£, J I S Z 

8 7 2 9«Stl5L' a" b'$fe^Mia\ b 
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'»Thab=tan"' (b'/a') laDIlf 

[02 8 1] *^BJt*5V^T, h a b ©IEB« 

180° <hab<270° ££^£?£L<ti 

2 0 0° <hab<2 7 0° , L< t± 2 2 0° 
<hab<26 0° 

[0 2 8 2] (V>y hgij) *^(C*5^Tf±, 

j p]mw&<DmM<D\M'D%y]it<Dtc/6-?v hmz^? 10 

%£t£>W%L<, M-r^^-tc^LSMJrbTO. l~ 

3 0 %#WT§ il fcftWS: U\ 

[0 2 8 3] ^!lC^Tffl^5n5Vy h5iJ©M3S 

fttLTti, X-TX#fF^3 3 0, 1 5 8 WcfEfg© 
S/ U lIH^fFl! 1 , 2 9 6, 9 9 5 ##fciE«©# 
3iB#sfI! 1 , 17 3, 18 1 *5fc|SK©7 
U dj^ii tea* F 5 A, Xftre©Kft£«* 

*mmfm2, 322, 0 3 7Wcisic©^^ 20 

^'-#1^6 2 5, 4 5 1 9 J ¥>KStif|F$9 8 1,19 

8 ^miam<Dmittmwfo, #&hs 4 4-3 6 4 3§f 

fcfBtt©#y E-/l/7;l/3-/K x-rx#I^3 3 0, 
1 5 8#^£SE«©#yxf-^y&SWiJl?y **7* 

y u- h % #Bl#fFis 3 , 0 7 9, 257 wce«© 
#U7*Un:iMJ;k #HtfffS3. 022, 169 
#9telB«*nfc# U h ©J; 5 fc^Rv 7 h 

[0 2 8 4] fflfcfflt^tlSVy h§ij©^t^(i, 
WSWO. 5~10(i mffeS (1 tt>W& L<> H 30 
{C»SL<til. 0-8. Ofimt-W. $fc, tit?"? 
■4 XWS<Dmh8&Lt LT{±, 5 0 %jaT?&S o 

# s l < , st, »* l < a 4 0 %ttTT? * 0 s mm 

$ b < (i 3 0 % JKT t & & "7 y h M?& 5 o 

[0285] ccT, m^-rx^©^®^^ T 

fE©ST*&S*lSfiiT?&3o 
CBS©flPP(IS) / CSS©¥J^ffi) x 1 0 0 

h»l©iftSin#i£{i, ^tbmH&Qtcft 

Lfd (aisWRT-raataicw hWMwrssffi 40 
m&i*. PWr©*a*flffflLTfe*v^. 

[0 2 8 6] Ga*ft) *«Wfc«*«Jtt*t»fcffll/^ 
/Mfc nyhyf, & £15 (ffi|Atf7;I/5-^ix) 9 

*w&n**v mmsmtnt LT©tto®v\tttRj 

■pfeSo ttoT*^©«ffl««M6tt»fc*»**3a*ft 

fcLTti, 7^X^"y77f ;l/A 

■trf-h7-f/w>* ^yxx-f;P7w;i/A, -fjxfu 50 
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#y7SF7>r;l/A, #>.M$ F7-r;l/A, 

•fe;l/D-X h y 7-fef — h7-f ;l/ASfctt#y 

# >J x^U^r 1/7 * b- h 7 W /l/Atffcfcff $ 
LV\ £&&©»»£: L "Hi 5 0~3 0 0//nu »SL 
< ti 7 0~ 1 8 0 /xm"?&5 0 

[0 2 8 7] (ffffijg) *»W©«3tWRtt$»»±fc 

'>a< i«©j&fcjB**ri7tvs. 3a^(*©±teas 

7tii©^ffMLTtck^*\ JfctH©±K^ft< fcfc 

-n©iW3ttJi*jB* , r*©«»»*Lv\ ii^ 
*wen§©AW$Li/\ cnp.o«ii^v^3 

0OAtf-b;l/D-^7-bf— -b;bn-77-tx- 

h7^b- m<»#v?-t>\ m2<D>u>#-<D<Pfr 
[0288] mmmsvitibKy mytm*%.n 

[0 2 8 9] 0ft«) *3»J!fcff**Jttttflte;&^T 

«3ti«aa-r*)t©«*fctta6ft»**w»r* 

[0 2 9 0] *»l|BfcfctvCfflV'»&ftSSfe8fcLTtt, 
iBJW^JBfettfc^UTa^CttJMiW©^**^ 

■¥1 1 -2 5 5 5 5 7^B^*^P^^nT^S<fc5 

*^tfy u^i*«**f *x^7yu^A»» 
nesT-ttf-* e y y 7 ax 7 7 y y 7 i±%ku t n a 
a tf y y 7 m&Mt 5 x 7 7 y y ^ AiteR (*w«e® 
Tiitfy y7i,x77y y^A^iin?^) , sfcttT. 

77y;7A^I4^Mf«L/c^*kfyy7A7n3x7 

[0291] x77y y>> i±m*m-rzit&vnt 
it, ft=?mm.*fo\-i/tu77-y-2-\LYu*i/- 

»?{4cns©e3is*ffiawfc-iSbTX77y y7A 

M4i:t^o ^fe, ^i:LTtt^¥8-2 0 1 9 5 
9*©fb£*fc»*U>. 

[0 2 9 2] (^Sffi) *^©^7 , drat±> ±^L 



(41) 
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mmtemmmu tit. &ffif&m cmtftBOT, « 

#«l»i*fcJ8** bps, TB*«©£ 

[0293] #«figjB*ffi»rai^tfii^&-r5^fc 

*X h 'J a—>*3 >M?IJ?£3S©&fc]©£&£ffl^£ C 
£ 0 X?XhUi-^3>^?£liX^K^ft;£S© 

»jwsMifcBL , tv*. cojwrststtaatJi*^* 

[0 2 9 4] GBfl&ft) WS&t&tt 

*SSOS5S ^J80~2 00°C, £?£L<« 

15 1 0 0 ~ 2 0 0 °C) T'+^ftB#^ (Hfifctttt 1 #~ 

[0 2 9 5] AnfRffiA^ 8 0 iCJ&rF-CttJgiif fflte+#& 30 

So 

[0 2 9 6] AoJR-rSflHS. SB, &3Wi^SB\ * 

fife? 1 * >^*fll^fc«tJB£8fc LTHSIWfcitaafcfS 40 
T'ff^tJ;i/>. <i:0$?$L<(*> ffi«l£*rfsf8©ffi 

[0 2 9 7] (Wtfeft) *J^©*fl£tm©«fc«\ 
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(7 8 0 nm, 8 2 0nm) ^D^Kfflt^ll 

-So 

[0 2 9 8] *3B6^fci3t>T, Dttib-fMDtt 

[02 99] CCT?, rjdtJ|WfcSlttfc*«Cfc*<* 

$L<(i55~88fi, ic«3$?3;L<fi6 0~8 6&. 
MK#*L<tt6 5~8 4g % Hfc£?$L<t±7 0-8 
2ST'&5<:fc£^"5o 

[0 3 0 0] u— «*H«K3©i«n*i:*o 
«tt*m«#iBT?© v h » * L < tt 
2 0 0 /1 mfilT, <fc Off* L < «: l 0 0 /i mWTTfc 

If-AXtfy hffiS©THt± 1 0^mT*S5. £©£•? 

[0 3 0 1] Sfc % £!2©#i£J:LT, *m}K.l8lf& 
«M6«*ffl^ Tff 5 E U\ JflE*-^- F©j£ 

[0302] «v^f-ftr*fctt, -a-^cfcs, mK>yt 

Lv j1S@^S©^^5 nmttl »$L<ti 1 0 

WHttftV^, IS6 0nmggT'feS„ 
[0 3 0 3] Wfc. JB3©tt«fcLTH:, 2*U(±©U 

u\ c ©«k o a«a*o u-if *f us Lfe wtie^ 

*HWWB6 0- 1 6 6 9 1 6#&$B^KJ:Dfcl5ftT 
9fcflii!WtBICU-1f3taE)l£^BsJfe**. 

[0 3 0 4] u— y^u y^^r^^^wa^acH*© 
ii*¥©fc*ttsj8»ti*±'\©u— tfjt©ie««, i si 
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-<DmffiT*iZmLTl3 9, fll^Mtf 4 o Odpi (* 
mmz&^Tlt, 1-f^f-EP^, 2. 5 4cmSfcDtC 
1 K<y h<7)0l3M(D<:££, dpi (F-yb/-W> 

3. 5pm, 6 00dpiTM2. 3/iraT'fe5o 
<Dfg<D, ji^©l*cDb— If [nm] ) 



3 p"n 



[nm] ) , [r)-^X^;1/#- (En) tLtc\ 

0. 9XESEnXNSl. 1 x E<D$&miClr&<Dtim 

[0 3 0 5] ±j&T*im$l*<Dls-*f(Ditm*\tffl~ 
<D$>(D%tiimLrct)\ r&S£>Mft3&<D£ffi^Tfe<k 
l\ A [nm] icjtfLT Q-3 0) <A 

1, A 2, A n^ (A + 3 0) OfSBfrS 

[0306] a*, ±M<Dmm<Dmmmijmcis^ 

T, jtSRftfcffl^SU-iffcLTW:, HRt«fe<ai6 
tlTl^S, /H£-b— If, YAGU-lf, #7XU— If 
3f0@#U— f : He-Nelx— If, Ar-{ -%y\s— 
+>\ Kr^VL/- *f, COilx— tf> COU- f, H 
e-CdW' If, N2 if, x+i/v-U— tf^co^ 
fit I/— If ; I n G a P U~tf, A I G a A s b-if, G 
a A s P U— If, I n G a A s U— If, I n A s P U- 
■9 s , CdSnPi U— If, G a S b I/— If^O^ftb 

W)*.ttOMW?t>, 00~1200nm© 
*i#U-f^ffl^5©WfLl\ ftfc, 

»^>b— If • -f *-2>-fey *T«$ffl£ft£l'— If 

It'©lf-AX^yhgli, -SS:(cMMiSi:LT5~7 
5 pm, gffiSi:LT5~ 1 0 0 p m£)§SEB-??& t> , U 
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* [0 3 0 7] (ffitddS) aB69!fc*V^Ttt«3fc 
SflWKfe^Tx »9J*5~ 1 0 0 Omg/m 
2 ©SEBT^£LT^§Cfctf$?a:U\ Mfc, 100 
~ 5 0 0 m g /m X*$>2> «fc 9 HcWStt 5 C *U L 

[0 3 0 8] *aWt*^r»3WfcbTl4, W*tf, 7 
•fehX ^f;Vxf;l/yfy, 7 7 * p h > 

S/*f7l/7;l/a-;K x^;l/7;l/3-;l/, <iV?xi\L 

yUn-;K hUx^U>^Un-;l/, T'ntfU^U 
3-;K ^N*i/U>^U3-;l/^oyU3-;Hi, xf- 

-y«/xf;l/x-f;l/f©x-f;l'7^3-;H > 
V t!;Vx-f;^Ox-f/MI, lfflfcxf-;K KB* 

tie»te(s^snsto"et4fti/\ sfc, cnsosi 

[0 3 0 9] ftfc, *Jtetm4»0±l2»ffl03*»4Jfc 
[0 3 10] 

MOT S«EMHW**tfT*5Wli*fiMBte»Mlt 
30 ♦fSflttcft&fcRBJESftft^o 
[0 3 11] flMJi 

<P E TT3l»*¥Hffl3t»»Offtt> miR0 2«i@# 
lftfflj£»#0JP* 1 7 5 /imO, %&m&T*0. 1 7 0 

£) {Cttfe»feL/-cPET7>c;VAOM®{C8W/m 2 

jRa-l*ejSySff0. 8/imfc43*$fc86»Ufc« 
StfTTSIJlA- 1 fcU *ftg»IBOiifc"FI3T§l» 
40 *fr$b- l£igjiJlJ?0. 8/imfcft5«fc5£§^U£ 
^LTT?I1B- l fcbfe, 
[0 3 12] 



(T?ifia-1) 

7"f/V7i"JU-h (30M»%) /t-^f-;P7^UU-h (2 0ftft%) 
/X?Uy (2 5KS%) /2-tKn^xf;V7^'Jl/-h 
(2 5Hfi%) <DPkW&fo7TV>?7M (lf^3 0%) 2 7 0 g 
C- 1 0. 6 g 

6-lfX (xf-Uy«7U7) 0. 8g 

1 L fctLBf 5o 
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[0 3 13] 

<T3l&ft*b-l> 

7?A/7tVU-h (4 011%) /tt\sy (2 0gi%) 
/^U^VTi'UU-f (4 0S1%) O&tt^fl^TV*** 

(@^3 0%) 2 7 0 g 

C- 1 0. 6 g 

^tttf-Vy- 1, 6-ex (X^l^>"j7U7) 0. 8g 

[0 3 14] 5I#«#, T3IJBA-l&tfT3IHB-l * Lfc 0 Tf MB- 1 0±fcti\ TETSIJtflHMiiKb- 
<D±f«:, 8W/m ! -^nntMaU 10 2*ftjiiW0. 8 /imteft*J:5fcSWil0»U T5I 

-io±ia^ TmT?\±mm*zma-2Zifcmmm ±ib- 2 tut, 

0. 1 fimfc4**5te*f|j«aiU T§l±lA-2i:* [0 3 15] 
CF§liJISMEf«a-2> 

&=7l-y 0. 4g/m z tt5H 

C- l 0. 2 g 

C-2 0. 2 g 

C-3 0. I g 

i/ v tsm 1 (.w-mm 3^) 0 . 1 g 

TkT'l LfcfldbtfS. 
[0 3 16] 20 
<T3l±«M*b-2> 

A-3 60g 
A- 5 lZtiffittZ^T Vtxm (Mfcft2 0%) 8 0 g 

mmryt-VL 0. 5g 

C-4 12g 
*yxf-Ui/^y=i-;u (H«¥^?fi6 0 0) 6 g 

TkT'l Lfcft±lf5. 
[0 3 17] 58 K Ut2 7] 

(C-1) C 9 H 19 



C 9 H 1g — ^ 7-CKCH 2 CH 2 0) 12 S0 3 Na 



(C-2) C 9 H 19 




C 9 H 19 — <f V-0(CH z CH 2 0) 8 S0 3 Na 



(C-3) 



CH 2 =CHCO-N N-COCH=CH 2 
COCH=CH 2 



[0 3 18] [{fc2 8] 
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(C-4) 
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CH 2 OCH 2 CH-CH 2 

I O 
CHOCHaCH~CH 2 

I V 

CH 2 OCH 2 CH-CH 2 

\ / 
O 



CH 2 OCH 2 CH-CH 2 

V 

CHOH 



CH 2 OCH 2 CH-CH 2 



CH 2 -CHCH 2 OCH 2 CHCH 2 OCH 2 CHCH 2 OCH 2 CH-CH 2 

0 OH i V 

OCH 2 CH-CH 2 
O 



[0319] mm&mmttm c i omm} *&vx. 

fMhV (MEK) 8 3 0g*Jt#Lfttf^ -fe/l/P 
-X7tf-h7fU-f (Eastman Chem 20 
icalfi CAB381-20) 84. 2 gRXftfV 
xXr/HSfla (B o s t i c£t V i t e 1 P E 2 2 0 
OB) 4. 5g%ffiaLs ftMLtCo &fc, 
o. 3 0gOjJ^!ftfti*aanU 

3 . 2 g iC«M t fe*«tttf h LT F ^S'ttgiJ OS 
W?tt, •9--7P>KH4 0) 4. 1 g&tfF&ffittSI 
(*B*^>^*h ^7r>y^F12 0K) 2. 2g 

TfttfcLfc 1 H*%0*>U # (W. R. G r a c ett 30 
->o^K64X6000) 7 5 g^iPLT, 
y*mffl©»WSyMHIi«B C 1 £i!SILfc 0 
[0 3 2 0] OVtt1£JB&$$ B C 2 ©PS) ^ ^;l/x 
Why (MEK) 4 0 0g^ v //WWLW 

(tt) s SN100P, lMffO. 0 1~0. 0 3/z 
m) 2 2 8 g«tlPU *5fc**y— Jl>4 3. 2g(C 
MB? L fe^*o»|j3Mfl £ LT F ^SttSiJ Ofi»? 
t±> t-7n>KH40) 0. 4 1 g&tfFIRSItJlPJ 

(^0*^y^tt, ^^777^F 1 2 OK) 0. 2 2 40 

t\ -fe;I/D— X7tf- h7*^-b— h (Eastman 
Chemicalt, CAB381-2 0) 84. 2 
g> jjCyxXrvl/ttflB (B o s t i ctt V i t e 1 P 
E 2 2 0 0 B) 4. 5 g ^/l/X^/l/^hy (ME 

k) 4 3 0 g*stfinu «»Lfeo ntDmmm 

fC, 0. 3 0g©^Jft!»l*»ftPU g&K, 

1 HM%©'>U * (W. R. G r a c eft, v'P-f' K6 
4X6 0 0 0) £7 5ggfo&n, mnL/lv ZWRKDWm 50 



tt«»e«BC2*BI«Lft. 

[0321] mm^mmaam b c 3 §» 7 > 

ydfflWkXX35R«Btt? CHUM («K S N 1 0 0 
Ps 1M?0. 0 1~0. 0 3 urn) 2 1 1 g£3 5 
4 glc££LfeUftfcUI*ttJlttfflKB C 2 fcrattfcL 
In 4MI1^tt$ttBC3&MKLfc. 
[0 3 2 2] <««1£Jf B C 4 <omt> 7 y?* 

y^Mitxxmvtm- (Mw.rn.rn cao , snioo 

Px l^f>r?0. 0 1-0. 0 3 |im) 2 1 1 g^rT^ 

f-ty^WbxXStttt? (EMSH (HO, F S 1 

OP, SiO. 2~2fim) 1 04 gtgMLftfctfUi 
UttttJISffiKB C 2 LT> 9*ttJISMittB 

C 4£flf§SLfc„ 

[0 3 2 3] <$S££&$ftB C 5 ©II© 

^wiftbxxsswp (ftmmm. cm) . fsio 

P, ftttO. 2~2/im) 1 0 4 g£ 1 7 2 gClEIL 
feUfttt8*ttJlttffiKB C 4 tragic LT, 
SMf«BC5*«HLfc. 
[0 3 2 4] mm&mmWZ C6» T e t r 
ahedron Vol. 2 3, 2 4 3 7-2 4 4 1R 
tfj. Am. Chem. Soc. Vol. 67, 194 
5£, 2 2 1 7~2 2 1 8£#%tcLT, 3, 4-^fc 
Fn^>ft7x>-2, 5 -j;*^vlx7f;PO 

EfcS-tt, UmLtcS, 4- (7;l/*L/>-lf^;l/- 

^7x^-2, 5-^A;U$^R^S[ 
U ®S*;l/^*'>;WbLT, 3, 4-S>xf-Ui/s>*4 : - 
->W7i>» a^^fi (Mn) 4 0 

0 0 0O#U7f l/V7;l/*V»2 0 g (SO.HSl 
0 9 5 iJt;W CD7j<?§^ 1 0 0 0ml if 
ZW*yfA3. 6gRtf3, 4-> ! xfUyi;t+ 
->ft7i>5. 6g*5IAbfc. ff&n^£fSa^tt 
% 2 0 °CT* 2 4 R$n9%& U @##W«J 2 . 4 
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f £ ©#M 1 4 0 m It, 8 5 8m 

1 OzkRtf 2 m 1 ©SjBftl A KYPOOP80 (i&n n n 

«) ©7k5%js»*aan, *#u bc 

[0 3 2 5] </ W ^®»> tuIHT? I^*PET £8 
#©T3l±«B-2©±fc, «a»ft©»M^0. 4g 

$B C 1 *8fcflJU 1 0 0°C, M^rUJS 1 ox©ffi«ua 
Jl*»;fe. *io 

(A 1) 

Vc&fa ( a ) (io%^^ 

*T 5 4 2 9 m 1 £{±±&f 5 
(B 1) 

0. 6 7mo l/Lffiffibmm 
(CI) 

*fb*U«>A 

jXfbrtU^A 
TkT* 6 6 0 m 1 fcfLktfS 
(Dl) 

TkT 1 9 8 2 m 1 fctfc±tf§ 
(El) 

o. 4mo i/imttiv^^mm 

(F 1) 

TkBifb^u^A 

TkT 2 0 m 1 fctt±tf<5 
(GO 

5 6 %SKzk}S}S 
(HI) 

TkT 15 1ml Ktfc±tf * 
I (A) :. 

(CH 2 CH 2 0) n- (CH (CH») 
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* [0 3 2 6] C©±fcs (f-iJf>^D7^FV^f;V 
^^^'JU-h/^^Vl (8 8S»%/1 0Sfi% 

/zvm%) ©*-#•;•*-©*&#»« (7T7^ 

0 4 g/m 2 (c*5J:^t^U 1 1 5*CTftflfcL 
fe. 

[0 3 2 7] WaKcLT, VttBAttffi&B C 1 fcS*. 
TJ»«MSfcftf» B C 2 ~ 6 *fljv\ ?OTB»jtJiRtf 

[0 3 2 8] 



88. 3g 
1 Om 1 
0. 32g 



2 6 3 5ml 



5 1 

1 . 



15 4. 9 g 
4. 4 1 g 
0. 9 3ml 



0. 7 1 g 



18. Oml 



1. 72g 



HO 



H 



#^BS5 8-5 8 2 8 

1) ©l/4«RtfiS« (C 1) 
Ag8. 0 9tSiJWL4^6^ 
5»*BLT«taU *BBJfcfcfxofe. ^ 
(Fl) ©^«*SaiPLfc. COM, pAgfDliS^r 

(ei) *ffl^Taaff-3feo 6M, (b 

1) ©3/4ftRtfiS»[ (D 1) <D£M*. ?Sffi4 5 



8-5 8 2 8 9#£a* 
(A 1) tjgfjft (B 
4 5 °C, p 



°C, pAg8. 0 9fcttBLa#&, |5l^?g^C*D 
1 4^1 5#*HtT^DL7c 0 5»MBIflsbfe», 4 0 



50 



CH 2 0) n - (CH 2 CHzO) 
(m+n = 5~7) 

ttBsu ii (go *±«saiqu wrvitm 

»UW«t»««fc. 3*»gP»2 0 0 0ml *J»LT±a 

*«*Bt9l**, Tk^i oUo*., mm BfiApy 
>{b«*LS!l*it»S-&fco 1 5 0 0ml^ 

» x /\ny>^bWL3W*it»**te. etRfflfcH 5 00 

in A, 6 oiCfcJWBU Mt 1 2 o#JB#Lfco «fWc 
pH#5. 8£fcSJ:3fcllS6U IHIl^l/aftOl 

1 6 1 gteft**3fc7k*asftiu iifti£Moy>fbSi 
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JL*JA*»fe. 

[0329] umimitwn^^xo. 0 5 8 n 
m, m^jxtDmmmn 12%, (100 ej*^ 9 

[0 3 3 0] «ft*#4iililA©f« 4 7 2 0ml© 

Wkfc^y&i 3 0. 8 g, 7y**Jym.s 7. 7 

g, XT7Uyj^4 3. 6g, /W5^>K2. 3g£ 
8 0 VemfflLfco #fc> 1 . 5 m o 1 / L ©zk^f t+ 
hV<y2±®m5 4 O. 2ml«!j[lLzI5i$6. 9ml 

5 s'cicKMiL-zmffimi-hvyLmm* 10 

f#fc 0 fliflfiS^- h U -7Ai§$©rat£ 5 5 VlcUifcZ 
4 5. 3 gO±IEiSWNDyy{[:ig?LgiJAi:^7j< 
4 5 0ml *m\\L5ftmm.nLfc a 
[0 3 3 1] ^fClmo l/L©?ii§S?gg7M7 0 2. 6 

m i £ 2 ftrswzffibu u io ^nait^ t mmmmfi 

fc„ ^©t&, #E7.k©W9g#2 /i S/cmtMlflS 

mowfc&ftzfmu #7k^o. 1 
[0332] m ^rcmimmmkomtmt 9 0 % 

/Co 

[0 3 3 3] Oft*W*$£gilB©l!IS!>> 4 7 2 0m 1 © 30 
^JctC^y^ 1 3 0. 8g, 77*i/yM67 . 7 
g, X7 i 7>;>'^4 3. 6g, /^l^ym2. 3g£ 
8 0 °CX®M Lfcc 5 m o 1 / L ©Tk^f t~f h 

U^A7k?g^5 4 0. 2m\*muVmm2>. 5ml 

^Ap^.fcm, 5 5 "c^nnLxmrnm-r v v ^hm\m 
mtc 0 mmm-r v v yi±®mo&mz 5 5 vicu^tc^ 
45. 3 g<Dmye i &^u>fy{tM%mA£M7k4 5 
om i*muL5ftr$mnLrc 0 

[0 3 3 4] l mo l /L<Dmm.ffi.®M7 6 Om l 

[0335] cnmim^mmmAtmmicLxm 

ti 9 8%"££ofco 

[0 3 3 6] «^*^§g^CO»> 47 20ml© 
Ifok^-N^l 3 0. 8g, 77*^16 7. 7 
g, Xr-7Vym4 3. 6g, /^l/~f->^2. 3g£ 
8 0 °Ct??gP L/io ^tl. 5mol/L ©Tk^ft^ h 
';^A7kmig5 4 0. 2m 1 £®JP Lit5il^9 . 4 6m 
l£*P*fd^ 5 5 0 CtC^LTll^7"h'J^Afi^ 50 
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£t#7c 0 h V V L.®®.<D1&&* 5 5 WSofc 

St, 4 5. 3 g©^ftttMay>f»L£'JA£:|iG7k4 
5 0ml L 5 ^jS# b/c 0 

[0 3 3 7] lmo 1 / L ©«»£ 6 5 9. 2 
ml§2 TiSfln U 1 0 £f^jt# L£«|il# 

c a t mmiz lx® 

ti 8 5%Tfeofco 

[0 3 3 8] a ©mil) # y toi/?*? 

— (Monsanto ttS, B u t v a r B - 
7 9) 1 4. 5 7 g*^f;l/Xf-;l/yhV 1 4 5 7 gfc: 

JSD?U TJ'/JW* (VMA-GETZMANNtt^D 
ISPERMAT C A-4 0MSD £TJ®#L&#£> 

m^mmmA 500 g*mimiiaLx-t-ftim&t 
5 c t ic <fc k> ^ffiftwm AzmmL rc c 
[0339] i^mftmm b , c N d ©t» ^m^m 
mAtmmichx. mm^mmm. czm^xzn? 

[0340] m^mm^A 2 5 0 g tm^mm 

Ig^B 2 5 0 g^rfflv\ ^ii^«Ai:liaitcLT^fi 

[0341] Qsmmwm 1 ©i?ia» 

ck9^> 0. 5mmi©^;V3-7tr-X h 
Hr^A) *rt§a©8 0%3t«bfc^r^rS4Mft« 
DISPERMAT S 1 -C 1 2 EXM (VMA-G 
ETZMANNtti^) fcflUi&L, 5 8 m/ s T 

[0 3 4 2] «^tt?L?tiJ^^2, 3, 4©» m 

mxMwmi tmmicLx, vmwmBs c> d 
zm^rztifti&mmMtimm. 3, 4*iraiaL 

[0343] {Zfemmomm) 1. og©gg»iK 
0. 3 1 g©p®#y*A£><#/-,/i/4. 9 7 gEi§ 

[0 3 4 4] <*^*«feJR« A <OWm> 19. 2 m g 
©*^ti!ife^K 1. 4 8 8 g©2-^DU-^m§ 
2. 7 7 9 g©££8ij2Rtf3 6 5mg©5-^f 
/V- 2 y h ^>XY 5 3 1. 3ml 

[0345] mmm a ©m® lt 2 7 . 9 

8g©l, 1 -tTX (2-tKD^-3, 
;I/7x-;W -2-^f-;l/^n/^x l. 54g©4- 
^^■;l/7^;Hft, 0. 4 8gO*JH(S8l*MEKll 
0 g a *W8I Lfeo 

[0346] immb<Dmm} 3. 5 6g©*^yffif 

±3M2, 3. 4 3gO7*7^*MEK4 0. 9gtC 
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[0347] mmmrn i <omm> ^m.wmm 

(5 0 g) RUME K 1 5. 1 1 g*SB*Lfctf& 2 1 

■ctfiifiu it^mmms-5 (o. 5%^/-/vm 
«) iooo/iiw, 2ftmc%7Vffi\tmi (i 

0 */-/WS»t) 3 9 0 n l fcin*., l ttNHIttL 

94/il fcgfe&DLT 1 o^PWLfcfi, ±iefb^ii^ 
JW© 1/20 t;l/ffi^o#ti^J A u - 5 ttma U S 
IC 2 0#IIBJft#L;fco 8^T, ±EffiJSW* 16 7ml 10 
ZmtQ L X 1 0 ftlHHIft L fefc, 1 • 3 2 g ©MB#fl. 

*1 3 0 CSt:WULT^5»{C3 0#jt#Lfc o 1 3°Cfci 
«SL/cSS, *yif-;l/^9-;l/ (Tg6 7°C, M 
onsantot Butvar B-79) 13. 3 

1 g*H^LT3 0#IHI«#Lfcft, fh7^nn7? 

(9. 4«S%MEK7§r&) 1. 0 8 4 gfciiApL 
Tl 5#lffl«#Lfco 1 2. 

4 3 g ©jitarS a , 1. 6ml©De smodu rN3 
3 00 (* — ^tt, HBIftflKy->7*-h 1 Ogffi% 20 

m E K®m s 4 . 2 7 g ©aara»E b zmkffin LM& 
[0 3 4 8] (JBftflSfefcffi 2-7 <DS!S!» # U tf^/l/ 

ft%fl&ffiK i fc pwifc LT«)e«we«[ 2-7 &mh 

Ltco 

[0 3 4 9] mtaWi c (DmW) 5 . 0 g ©#ffifb»JH 
-3 8&MEK4 5. 0 gt}g«IL^ta«c *W«L 

rco 

[0 3 5 0] (l)tii«8©i® ^S14M*3?H 30 

(50g) S0MEK15. llg*«#Lfc#5 2 1 
•CfcftfiU fb*itJSWS-5 (0. 5%**y-/W8 
$) i o o o /x i *jn*, 2#&fc*7y KrihSl i ( i 

0%^#/-;l/T§?€> 390|/1§M, lBtPfl^L 

fc 8 «6tj|fb*;w>^2» (1 o%**y-/W8fflD 4 
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94^1 SrgstoLT i o#w«#Lfc», ±i2%*8<fc¥ 

ISjSSllO 1/20 *)]/#%(D&m&MA u - 5 &&fin 
L, MK2 0#R8Jf#L/c o ttt^T, ±CfiJ0W* 1 6 
7 m 1 ^SsiPLT 1 0#MiW$ Lfctk 1 . 3 2 g<Diw 

ias % 1 3 °c £ -ees l t s e 1 3 o l fc. 

1 3°Ct«SLfc$^, #'Jfc;W7-;V (Tg9 

0 °C, Monsanto fct Butvar B-79) 

1 3. 3 1 g*8HmLT3 0flflB«f*Lfcfc, fhy* 
an7^;H (9. 4%m%MEK®Wd 1. 0 8 4 g 

£u 12. 4 3 g<D®inr&a, 1. 6mldDe smo 
d u r N 3 3 0 0 (t-^ftt V ^7*- h 

1 OKfi%MEK}gflD , 4. 2 7 gCD^Mb, 1 

o . o g <D±mmum c &ffi%sifin lams-*- & c t te «t 

[0 3 5 1] «T<y MimMoW -fe;l/D-X7-b 
•r— h/f-b— h- (Eastman Chemical 
£L 7. SgOCAB 1 7 1-1 5) £MEK4 2. 5 
gteJS«IU *©*fc0afcfr;l/->*A (Special 
ity Minerals ttv Super — Pflex 

2 0 0) 5g*8ftinU fV V0W<3!**$>-J- Y+ftCT 
8 0 0 0 r pmT-3 OdWHRLVy h M$MikjK«M» L 

[0 3 5 2] <ftKJB$$ffi®SiS{> M E K (* ^;1/X 
8 6 5 g£it#LfctfSK t;l/n-X7-b 
x— b 7^" U" - h* (Eastman Chemical 
tt, CAB 1 7 1-1 5) 9 6 g, #«J**;M**y 
;!/« (n-A&M-yOh /^n-f FA — 2 1) 4. 5 
g, t£-;l/X/l>*:/{fc£ft (HD-l) 1. 5g, ^> 
X h U 7 7-;l/ 1 . 0 g Rtf F £?S14SiJ OfiH?tt * 
-7P>KH40) 1. OgfcSaflJLiSlWLfc. 3fcte± 
EvvhffliMR«3 0g*aaiPLT«#U 

[0 3 5 3] 
[ft 2 9] 



(48) 
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C 2 H 5 OOC N 



CH-NH 



C 2 H 5 OOC 



.CH-NH 




// ^\ ,COOC 2 H 5 
' NV -NH-CH 

I 

NH-CH v 

COOC 2 Hg 



\L ~ )\, 7. )\, * > fc£ft(HD - 1 ) 



OH 



CH 2 =CHS0 2 CH 2 CHCH a S0 2 CH=CH2 



[0 3 5 4] 



[ffc3 0] 



(49) ^2 0 0 2-3 2 8 4 4 3 

95 96 




a: :o 

COOH 



o 

ii 

CH 3 X N ' 3 1 HBr Br 2 



CH 



3/2 



a 



N S0 2 C8r 3 

[0 3 5 5] 40 
Cfb3 1] 
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v&ubm h-38 




CONHNHCHO 



S-5 

a: :) • 

Au-5 




20 



C03 5 6] mmmmm ismwrnmam b c 

i*Jfcfo *SiL*o±fc/^y*iiifiaHt*»tffelKS 

commit mtmytmrnipmi tummm^mwua 

fttt, i8JfcS«a^«ai. 9g/m\ AfMttftjR 

iftfiis 7 5 °c, msjS i o °c<D&mmitm^T 10^ 30 
[0357] ±mmmitmm^m b c 2 ~ 6 & 

fflioi t rattt lt, mmtm 1 0 2 - 1 0 6 
[0358] mmn 1 0 7 mm ismmmm 

£&«&fii?fr£«»LtHL (x^xh;V—>* 40 
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msmm o . 7g/m', aats 8 tuMii o . 3 g 

ffofco £Mk& &MHBA5 01C, ®^rgJtl0°C(DK 
»£ffl^T 1 0^P^To/£ 0 
[0 3 5 9] (ffflS) ±ffi© cfc a fcfNK L /c!§ft*m 1 
0 1-10 7 fcot/v-c, TI30^rtt^«lBJtJa*u 3> 

hvxh^^n^iiSLfeo *©*es*& 1 

to 

[0 3 6 0] (asjt&gfi) tm^ffij^mt (rh) 2 

0 %, 2 0 °CT* 2 4 WSLfci, lffi©$J£ffi©ffi 
ftjf±£ 1 craCriltfiStffTftl^ 10cmO2 

[0 3 6 1] (n^FvXh) ±COJ:5fcfftlLfeJB 
JttWRoJUWBBWfrS, ffiffifcBft<cTj&58 0 0-8 
2 0 nmOJB^V^-WkSnfcimWH/-' »f*Bft 

5 fit LT, mXmMttfrX-tfi 15mJ/cm ! t' 
gHBWfcJBttxifr/l^-JtMEfcS «fc o £Xf y 7? x >y 

KLT, 1 1 0°C"Z?1 5{M!liMlitS. *©Rk S 
JttRWHflW* 2 3 C C, 5 0 % R H icmm L fcgPMTtT 

•>h/-^PDA-65) fCfeOaH^U Dmax-D 
m i n£3>9X h £t* 5 0 

[0 3 6 3] G§nMD (4 3. 2cmX3 

5. 6 cm) fctftPHBtfU TO^iiSO. 5 + 
0.0 2 ©H«* 1 tftfc»tt> SBU MtC 1 0 OfeB 

j& siB-rs. aaoi o ^m>mm%(r>mm.m.n 
bbiww*. 

2 1 0-3 0«IiSa©t>-f^fc5tK'e*SA5*^S 

1 i oo«:©S{^Tte=b"f3b^anBT?#SA73b < * 

[0 3 6 4] 

Ml] 
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mm 


n m 














(O) 






mm 


Tg(°C) 


101 


i m 


1 


85 


PVB 


67 


8C1 


300 


1 .60E+13 


3.39 


i 


it K 


102 


i m 


2 


90 


PVB 


80 


BC2 


30 


2.30E + 09 


3.47 


3 
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1 m 


3 


94 


PVB 


90 


BC4 i 


30 


1 .10E + 09 


3.50 


3 




104 


i m 


4 


94 


PVB 


100 


BC5 


30 


1 .40E + 08 


3.52 


3 




105 


1 m 


5 


96 


PVB 


110 


8C6 ! 


5UT 


1 .20E + 08 


3.55 


4 
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i ii 


6 


94 


PVB 


100 


BC6 


5 1UT 


1 .20E + 08 


3.51 


4 
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±« 


8 


90 


PVB 


90 


BC3 


30 


1 .00E + 08 


3.61 


3 




T/H 


7 


90 


PVB 


90 



PVB:7|5'J YC - )V-J :}-=?— )\, 

[0 3 6 5] m 1 ^W©TO«»«tt*li»L 
9 0®£ Lfe«^fcif<A9^ft< , fro^Wfclf 



[0 3 6 6] 



